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John A. Bauscher, Class of ’43 


speaks from experience when he says... 


“United States Steel 
offers first-rate opportunities 
in research and product development”’ 


OHN BAUSCHER graduated from col- 

lege in 1943 with a B.S. degree in 
Metallurgy. After a stint in the Navy, 
he returned to college as a metallurgi- 
cal research assistant. In 1949 he re- 
ceived his M.S. in Metallurgy and 
then came to work at the U.S. Steel 
Applied Research Laboratory. After 
just four and a half years, Mr. 
Bauscher had progressed to Division 
Chief for Sheet Products Develop- 
ment — responsible for the improve- 
ment of present sheet steel products 
and the development of new and im- 
proved types. 

Why did Mr. Bauscher choose U.S. 
Steel? Because, says he, “U.S. Steel 
produces such a great diversity of 
products and maintains such a thor- 
ough research program on all its prod- 
ucts — not only theoretical research, 
but also applied research or product 


has unusual latitude in selecting the 
type of products and the type of re- 
search that interest him most. Work is 
done not only on steel, but on many 
raw materials and by-products as well. 

“And,” says Mr. Bauscher, ““Oppor- 
tunities at U.S. Steel are better now 
than ever before because of the em- 
phasis on product development and 
the recent expansion of research 
facilities.” 

If you are interested in a challeng- 


ing and rewarding career with U.S. 
Steel and feel that you can qualify, 
you can get details from your college 
placement director. And we will gladly 
send you a copy of our informative 
booklet, ‘Paths of Opportunity,” 
which describes U.S. Steel and the 
openings in various scientific fields. 
Just write to United States Steel Cor- 
poration, Personnel Division, Room 
1622, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 


SEE THE UNITED STATES STEEL HOUR. It’s a full hour of top flight 
TV drama, presented every other week by United States Steel. Con- 


sult your local newspaper for time and station. 


UNITED STATES STEEL 


AMERICAN BRIDGE.. AMERICAN STEEL & WIRE and CYCLONE FENCE .. COLUMBIA-GENEVA STEEL .. CONSOLIDATED WESTERN STEEL .. GERRARD STEEL STRAPPING .. NATIONAL TUBE 
OIL WELL SUPPLY .. TENNESSEE COAL & IRON .. UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNITED STATES STEEL HOMES, INC. * UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY UNIVERSAL ATLAS CEMENT COMPANY 5-47 
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Easy Money... 


I'd like to give you a few hints on how to make some easy money. 
The Technograph is sponsoring a contest open to all persons not on the 
Technograph staff. To win you must submit an article on engineering 
to our office before March 1, 1955. The prize is fifty dollars and your 
article printed in the Technograph. If you don’t think you can win, you 
have nothing to lose and everything to gain. Even if you don’t win, 
you have a very good chance of having your article printed in the Tech- 
nograph. 


Have you just written a seminar report? Are you planning to 
write one? This is a good chance to kill two birds with one stone. A 
seminar report can be pretty technical and is directed to seniors in your 
field. Please be very explicit and try to keep from getting to deep to be 
of interest to everyone. It is easy to point out the uses of a discovery to 
keep a paper from being dry. 


When writing, remember that you have something to tell your 
audience. You know about the subject but the reader may not. He must 
be able to understand what you have to say. You are influencing some 
high school student as to what career to choose. 


We welcome articles or suggestions from anyone, high school stu- 
dents included, as to what kind of articles you want, or any other kind 
of improvement. 


Ten typewritten pages makes about three pages in the magazine. 
Be sure to include pictures to attract interest. Excessively long or short 
articles are not very useful. Any number of articles may be submitted 
by one author. Remember, you are not competing with Technograph 
staff writers. They have a contest of their own. 


Any national company will be glad to give you pictures and ma- 
terial about their industry. It will probably take two weeks to get them 
so start now. It is not necessary to give credit for the material, but credit 
must be given under the pictures. Please write your own captions for 
the pictures. 


Good luck to you on all your attempts. Get started now or you 


will forget. 
Dake 


"KEEP THE WHEELS TURNING: 


HELPS... 


4M VERSATILE RAW MATERIAL—The linters left on 
cotton seed are made into chemical cotton (bleached 
cotton linters) by Hercules’ Virginia Cellulose 
Department. In high-grade paper, chemical cotton 
replaces rags, eliminates costly rag sorting. And 
chemical cotton is the best source of cellulose, key 
to products ranging from lacquers to plastics. 


HERCULES 


> CHEMICAL BATH—Hercules Dresinate®, added to alkaline cleaners, increases the 
efficiency of cleaning solutions for large equipment such as these railroad wheels. In 
other applications—as an emulsifier, detergent, dispersant, foaming and flotation agent— 
this water-soluble resinate helps increase performance, reduce cost of other compounds. 


Most businesses are helped today by Hercules’ business . . . the 

production of synthetic resins, cellulose products, chemical cotton, 

terpene chemicals, rosin and rosin derivatives, chlorinated products, 

and many other chemical processing materials—as well as explo- 
sives. Through close cooperative research with its customers, Hercules 
has helped improve the processing or performance of many industrial and 
consumer products. 


ES es sy PE 


‘@ |MPOSSIBLE WITHOUT EXPLOSIVES—Modern highway construction, such as the 
$555-million, 427-mile New York State Thruway, would be impossible without ex- 
plosives. Whether it means cutting through a mountain, spanning a gorge, or even 
moving a river—the modern highway can go straight and level, thanks to the con- 
trolled energy supplied by Hercules® explosives. 


HERCULES POWDER COMPANY 


INCORPORATED 
Wilmington 99, Del. 
Sales Offices in Principal Cities 654-13 
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On the broadwalk between classes in the snow. It’s win- 


ter even though we haven’‘t had much snow. 
that examinations are near. 


our frontispiece 


It is a reminder 


Convair’s new vertical take-off plane. This plane has gone 
through the transformation between takeoff and level flight. To 
go into flight from the takeoff, it just arches into level flight. 


To land, it stalls and hangs by its propeller. 


- 
oe 


FROM PRANDTL 
TO POGO 


The basic theories of aerodynamics, 
like those of Langley and Prandtl, have 
stood the test of time. It is only the 
results of their applications to aircraft 
design that vary from decade to decade. 
If they were alive, these two geniuses 
would be greatly shocked if they were 
to look upon the aircraft of today and 
see the results of their studies in the 
past. And to cushion the shock of their 
surprise, we would show them the Pogo 
plane last. 

The Pogo? What is it? One way to 
describe this craft is to say that it is an 


ANZ 
da 


airplane which sits in the wrong posi- 
tion, points in the wrong direction, and 
flies in all position and directions. So 
speak the uninitiated. But those con- 
nected with the design and construction 
will tell you that it is not a plane in- 
spired by the well known pogostick, but 
one which was born out of need. A few 
years ago, a group of U. S. Navy ofh- 
cers came up with a startling idea for 
an airplane which would cut down run- 
way space both on land and on expen- 
sive aircraft carriers. Why not build a 
plane that could take off vertically from 
a standing position like a helicopter, and 
upon becoming airborne make a transi- 
tion to horizontal flight?, they thought. 
After a few hurried sketches, the ofh- 
cers approached their superiors with the 
plan. Top naval brass liked the idea 
and decided to turn the problem over 
to the engineers. After a great deal of 
discussion it was decided that the con- 
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by Jim Piechocki, Aero E. ‘56 


struction of such a plane would be in 
the best interests of the United States 
Navy. Lockheed Aircraft Corporation 
and Convair were granted contracts and 
work began under a cloak of strict se- 
crecy. This is how the XFY-1 of Con- 
vair and the XFV-1 of Lockheed, the 
world’s first vertical-take-off (VTO) 
planes got their start. 

Many new and challenging problems 
faced the builders of the VIO. This 
new type represented an entirely new 
concept of flying from that of the heli- 
copter. Moreover, no precedents had 
been set in this particular phase of de- 
sign. What type of powerplant should 
be used? Engines with the power out- 
put required were few and far between. 


Could any existing engines be adapted to 
meet the demands the VIO was mak- 
ing? A wing had to be developed which 
would be efficient in takeoff, transition, 
and high speed flight. Which airfoil sec- 
tion would provide the best all-around 
characteristics for this triple demand? 
Since the plane was to rise vertically, 
standing it on its tail seemed to be the 
logical takeoff position. What type of 
tail would provide maximum structural 
safety and yet retain desirable aerody- 
namic characteristics? And how was the 
craft to be tested? Could such a plane 
be maintained without difficulty ? Could 
pilots be trained to make the conversion 
from conventional aircraft? And what 
about flight techniques? These and other 


The Navy’s new XFY-1 Convair vertical take-off plane shown in a horizontal 
position. The special mobile vehicle which holds the plane can be used to 


raise or lower it. 


questions faced Convair and Lockheed 
engineers. 

Let’s see how some of these questions 
were answered. he powerplant is a 
good starting point. When the Navy De- 
partment asked for a high-power, low- 
weight engine that could be adapted to 
vertical flight, Allison, a division of Gen- 
eral Motors Corporation, accepted a 
bid. It just happened that Allison, was 
developing their T40 turboprop engine 
for installation in the Navy's Convair 
Tradewind. Due to the engine’s ex- 
tremely high-power-to-weight ratio, Alli- 
son proposed adapting the T40 as the 
powerplant for the VTO. In the sum- 
mer of 1951, work was begun on a 
prototype engine for vertical installation. 
It took some “fancy” engineering too. 
In order that the oil system would oper- 
ate in both vertical and horizontal posi- 
tions, oil pumps, lines, and breathers had 
to be rearranged. It was necessary to 
modify the reduction gear, giving a high- 
er propeller RPM and thereby increas- 
ing the thrust. 


Lockheed’s XFV-1 is shown with the loa 


Due to the specially designed propel- 
lers to be used counterrotating to elim- 
inate high torque), the control system 
was redesigned. The large size of the 
propellers also necessitated a change in 
the procedures for starting the engine. 
‘To evaluate these changes to design, Al- 
lison engineers converted a_reciprocat- 
ing engine test stand to accommodate 
the VTO powerplant in either horizon- 
tal or vertical positions, or any position 
in-between. The test-rig consists of a 
huge 72,000 pound tunnel completely 
enclosing the engine and propeller. A 
television camera was installed in the 
control room so engine operation could 
be observed in any tunnel position. En- 
gineers in an isolated test cell recorded 


data from an industrial TV screen. Des- ° 


ignated the YTO+40-A-14, the turbojet 
with side-by-side turbines passed the mil- 
itary qualifications test and was accepted 
by both Convair and Lockheed. The 
problem of the powerplant was solved. 
Let’s go on to the problem of choice 
of a wing for the VTO. A primary con- 


The pilot must lie 


AA 


ding platform. 


down when the plane is in this position. 
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sideration in the development of a wing 
layout that would be effective in transi- 
tion and horizontal flight attitudes was 
the airfoil section. Wind tunnel tests 
provided data leading to the choice of a 
proper section. The choice of a wing 
platform was a problem handled in dif- 
ferent ways by Lockheed and Convair. 
Lockheed chose the more conventional 
straight stubby wing with a relatively 
small taper ratio (ratio of tip to root 
chord, where the chord is defined as the 
distance from wing leading edge to trail- 
ing edge). However, Convair picked the 
delta or triangular configuration. (Con- 
vair pioneered the delta wing in. this 
country after the British scored great 
successes with it. This platform is be- 
coming Convair’s standby). Convair felt 
that the high speed performance char- 
acteristics and structural considerations 
of the delta more than compensated for 
its relatively poor characteristics at low 
speed. 

The tail configuration did produce 
some structural complications owing to 
the fact that the tail surfaces themselves 
were called upon to support practically 
all of the weight of the plane. Here is a 
good example of the case of there being 
no precedents to follow, as most of the 
conventional craft in the usual horizon- 
tal ground position rarely have such 
large loads on the tail surfaces. That the 
problem was solved can be seen from 
a quick glance at the accompanying pho- 
tos of Lockheed’s ship whose entire 
weight is supported at four points of the 
tail surface. Convair’s VTO has four 
over-sized casters (like those on an of- 
fice chair) mounted at the tips of the 
delta wing and the tail assembly. Nat- 
urally, shock absorbing devices are in- 
cluded. Lockheed’s XFV-1 has a simi- 
lar arrangement, the only difference 
being that here all of the four casters 
are mounted in the tail surfaces. 

With some of the preliminary des'gn 
problems solved, engineers speculated as 
to how the VTO’s were to be flight 
tested. Here again Convair and Lock- 
heed adopted different methods. D. B. 
Suggs, design specialist of the Convair 
VTO project, stated the manner in 
which early testing was accomplished. 
“We worked out a tethering rig from 
a scale model of the Moffet Field hang- 
ar, some string, a few pulleys, and a 
weight that represented the plane. ‘“The 
full scale rig, built into the hangar at 
the Moffett Naval Air Station from de- 
tailed Convair drawings is basically a 
system of cables strung through various 
parts of the plane and connected with 
fixtures which controlled the tension in 
the cables. Four cables were attached to 
the wing tips and tail surfaces of the 
plane while additional cables hooked up 
the forward part of the fuselage with a 
large drum located in the roof of the 
huge 190-foot high airship hangar. A 
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special device had to be added to allow 
clearance of the forward cables with 
the propellers. The four cables attached 
to the rear surfaces also were provided 
with tension-control. As the pilot lifted 


'the ship from the hangar floor, the 


cables were right there to halt any sud- 
den and uncalled-for maneuver of the 
craft. As long as the ship’s attitude was 
normal, all drums were in a freewheel- 
ing state, thereby providing a minimum 
of resistance and obstruction to actual 
performance. If the ship rose or fell sud- 
denly, the cables ‘‘caught” the entire 
weight of the plane until the pilot re- 
gained control. As cumbersome as the 
rig might appear, it allowed a 270-de- 
gree freedom-of-turn, and while in the 
freewheeling state created an actual drag 
of only 100 pounds. Over 280 “flights” 
were made in the test rig, mostly in 
“freewheeling,” before the plane was 
taken out for free flights on August 2. 
Additional testing included eleven free 
liftofis and landings, all vertical, prior 
to the complete-flight-pattern flight on 
November 23. 

Lockheed attacked the problem of 
flight testing from a different viewpoint. 
During preliminary tests, their VTO 
Was equipped with a conventional type 
landing gear which rfermitted runway 
takeoffs and landings. This feature al- 
lowed the Navy craft to be thoroughly 
flight tested, including hovering motion- 
less in the sky like a hummingbird, be- 
fore making the straight-up takeoff or 
back-down landing. At this writing the 
XFV-1 has not yet completed the pat- 
tern including the transition from verti- 
cal rise to horizontal flight. 

Maintenance techniques of both 
VTO?’s had to be specially adapted. Just 
how does one work on an airplane that 
rests on its tail? Lockheed built a 
ground handling cart for tilting the 
plane from vertical to horizontal, there- 
by facilitating ground work. The cart 
also is provided with a ladder which 
enables the pilot to climb and step side- 
ways into the cockpit. Convair’s ground 
cart, although appearing to be some- 
what less elaborate, serves the purpose 
in the same manner as their competi- 
tor’s. 

No man had ever flown a vertical- 
riser until Convair Engineering ‘Test 
Pilot J. F. “Skeets” Coleman lifted 
the new turboprop plane twenty feet 
into the air and backed it slowly down 
again on Sunday morning, August 2, 
1954. Prior to this historic flight, he 
underwent an intensive training pro- 
gram to get acquainted with the new 
and unusual position he found himself 
in at takeoff. Coleman also spent a 
great amount of time in the ship while 
it was in the tethering rig at Moffett 
Field. Lockheed’s XFV-1 has a tilting 
cockpit seat to keep the pilot semi- 
upright while the ship is in a vertical 
position. 
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Ground handling cart for tilting the 
positions to facilitate ground work. 


Flight techniques, to say the least, 
are quite unconventional. Both WTO's 
when operating will go through the fol- 
lowing maneuvers: 

a. Takeoff—a relatively simply pro- 
cedure. (‘‘When a plane is point- 
ing skyward, resting on its tail, and 
its engine is producing a_ thrust 
force greater than the weight of 
the plane, there’s only one place 
for it to go—straight up,’ says 
one Convair engineer. ) 


b. Transition to horizontal. 

c. Horizontal flight—high power of 
the VTO’s puts them in the above 
—500 MPH class. 

d. Transition to stall—this is the 
tricky step. The pilot raises the 
nose of the ship and throttles down 
until at this high angle of attack 
he approaches a stall condition, 
that is, no lift is being developed 
by the wings. The tail swings 
down like a pendulum and_ the 


plane from vertical to horizontal 


plane literally hangs on its pxo- 
pellers. 
e. Landing—backing down. tail-first 
to any point desired by the pilot. 
Convair’s ship has already mastered 
the complete flight cycle. It made its 
first transition to horizontal flight on 
November 2, 1954. Coleman lifted the 
plane only a few feet off its 50-foot 
concrete square and arched it smoothly 
into horizontal flight above Brown 
Naval Auxiliary Air Station near San 
Diego, California. The plane was level 
before it had reached an altitude of 290 
feet. After twenty minutes in the air, 
the plane was brought in at less than 
fifty feet of altitude and gently nosed 
upwards until it hung gracefully on its 
propellers. Coleman then backed it down 
to a feather-light landing on the same 
50-foot square of concrete. The Navy, 
Convair engineers, and Coleman were 
equally jubilant, as the latter remarked 
after the flight, ‘It’s the smoothest plane 
I ever flew.” Meanwhile, Lockheed is 
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The design engineer trained in 
welded steel construction is best 
able to meet industry’s need for 
low cost manufacture because 


WELDED DESIGNS 
CUT COSTS 307% 


Y using steel instead of cast iron, 
design engineers today make their 
products more efficient .. . many times at 
half the cost. Product designs are strong- 
er, more rigid, take less material to build. 


Too little attention is usually devoted to 
simplification of product designs to elim- 
inate costly manufacturing manhours 
once a basic design is established. Where 
designers reappraise product details for 
welded steel construction, production 
costs are being cut an average of 50% com- 
pared with manufacture using castings. 


Manufacturing operations are simpli- 
fied with welded steel design. Rejections 
due to inferior metal are eliminated. Less 
machining and finishing are required. 
Finished machines are streamlined, more 
modern in appearance. 


In the example below, an economy- 
minded design engineer lowered manu- 
facturing cost on a machine arm and cut 
weight of the arm. 


Before conversion to steel, the machine 
arm required 182 pounds of gray iron 
and cost $38.25 to cast and machine. 
Welded steel design weighs only 86.8 
pounds... costs $20.06. 


Fig. 1. Original 

cast construction 
of operating ma- 
chine lever. Weighs 182 
pounds... Costs $38.25. 


Fig. 2. Welded steel 
design 7s stronger, 
stiffer yet weighs 
only 86.8 pounds... 
Costs $20.06. 


DESIGN DATA for welded construction is avail- 
able to engineering students in the form of bulletins 
and handbooks. Write 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD’S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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still working feverishly in an attempt 
to perfect their design. 

What does all this mean? Will the 
Pogo greatly affect future war tactics? 
Will naval warships undergo a com- 
plete renovation in design? The effect 
of the Pogo design on military proce- 
dures is infinitesimally small at the 
moment. Evidence: Less than a month 
ago, the Navy’s new super-carrier, the 
Forrestall, slid her huge 59,600 ton hulk 
into the waters ofthe Atlantic. T'wo 
Queen Mary ocean liners would fit side- 
by-side on this giant’s deck—and with 
room to spare. No, the Pogo is not yet 
very influential, but only the passage of 
time will tell the whole story of the 
future of the VTO. 


Student Engineers Receive 
Design Awards 


Richard Seikaly of Syracuse, New 
York, has achieved top honors among 
engineering undergraduate students by 
winning the First Grand Award in a 
national design competition sponsored 
by The James F. Lincoln Arc Welding 
Foundation of Cleveland, Ohio. The 
award, which was accompanied by a 
check for $1,250, was made for a paper 
presenting a comparison study of a band 
saw frame to demonstrate the advantage 
of welded design over cast iron design. 
The Foundation also presented Syracuse 
University, where Seikaly made the 
study, $1,000 for four annual scholar- 
ships honoring Seikaly. 


The award was one of 46 made by the 
Foundation to 62 engineering students 
representing 25 different engineering 
colleges. The Foundation sponsors a de- 
sign competition annually among engi- 
neering undergraduates for welded de- 
signs of machinery or machine parts and 
welded structures or structural parts. In 
addition to the national recognition, the 
competition offers $5,000 to students 
and $1,750 to schools in scholarship 
funds. 

Seikaly’s paper presented his analysis 
of the design and manufacturing of a 
band saw frame both for cast iron and 
welded steel. The welded steel design 
proved to be 2% times lighter and 3% 
times less expensive than the cast iron 
design. 

The Second Grand Award of $1,000 
was shared by Richard Tannenbaum and 
Jay Gang, students at New York Uni- 
versity. Their school received $500 for 
scholarships in their honor. 

The Third Grand Award of $500 
went to David Honnold at the Uni- 
versity of Oklahoma which received 
$250 in his honor. 

Papers were judged by a Jury of 
Award composed of Dr. E. E. Dreese, 
chairman, Department of Electrical En- 
gineering, Ohio State University; Dean 


The Convair just after takeoff 


James H. Sams, School of Engineering, 
Clemson Agricultural College and Pio- 
fessor Sidney Shore, School of Civil En- 
gineering, University of Pennsylvania. 

The Foundation is sponsoring the 
eighth annual competition of the Award 
Program for 1954-55. All engineering 
undergraduates are eligible, and the 
rules may be obtained from The James 
F. Lincoln Arc Welding Foundation, 
Cleveland 17, Ohio. 
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TELEPHOTO 


... sends 


Man has been involved in a race to 
speed the delivery of news between re- 
mote points for many centuries, but as 
recently as fifty years ago no man had 
dreamed of transmitting pictures by 
Wire, now a common process. 

The earliest visual communication un- 
doubtedly was arm waving, which later 
developed into the semaphore system. 
When distance became too great for 
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human beings to see each other, they te- 
sorted to smoke signals or the reflection 
of sunlight. 

After the invention of photography, 
however, man began experimenting with 
the transmission of pictures to distant 
points. In this process, known as tele- 
photography, pictures are not transmit- 
ted bodily from one point to another, 
but rather are electrically interpreted, 
sent, and assembled at various points to 
become exact facsimilies of the original. 

An early form of transmission was 
done by placing a transparent grid over 
a photograph. In a distant city, an iden- 
tical grid was placed over a similar, but 
white sheet of paper. The latter grid 
had small open squares permitting writ- 
ings or markings through them. A tele- 
phone connection was then set up be- 
tween the transmitting and receiving 
points whereupon the operator with the 
original picture began to convey by 
voice, an accurate description of che 
photograph. 
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Pictures by Wires 


by Allen Shiner, M. E. ‘56 


Only a trained eye can detect the original from the transmitted copy. This 
is a transmitted copy of President Eisenhower. (All photos courtesy of In- 
ternational News Photos) 
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He would start in the upper left-hand 
square by telling the receiving operator 
that this square had a tone value of 
medium gray. The receiving operator 
then would mark in pencil, the des- 
cribed square. 

In rapid sucecssion he would relate 
the succeeding squares white or black 
and so on until all the squares had been 
described. 

When the intelligence contained in 
all the squares has been passed along to 
the receiving point, the operator at this 
station would lift the grid from the 
white paper leaving a picture or reason- 
able facsimile of the original. 

Pictures transmitted in this fashion 
were crude, but with a certain amount 
of art work, they normally were usable. 


Today, electronic and mechanical en- 
gineers have developed the same method 
with automatic equipment, improving it 
to a point where only the trained eye 
can detect the original from the trans- 
mitted copy. 


In this method of transmitting, the 
photograph is wrapped around a rotating 
cylinder. A beam of light 1/1000 of an 
inch square illuminates a spot of the 
same dimension on the photograph. This 
pencil of light comes from a lamp and 
a lens system mounted in a small box 
which travels from one end of the cylin- 
der to the other parallel to the surface 
of the picture. By rotation of the cylin- 
der and the slow lateral movement of 
the pencil of light, the photograph is 
illuminated progressively in fine spizal 
lines. 

This all important pencil of light is 
first focused on a light valve which in 
turn chops the light at a frequency of 


1? 


The pencil of light is turned on and 
off rapidly, illuminating a small 
adjacent square on each line of the 
photograph. This portion of Eisen- 
hower’s face has been blown up 
5x to illustrate the above example. 


2400-cycles and then passing a pulsating 
beam which is turned through 90 de- 
grees to focus sharply on the surface of 
the picture. The cylinder, rotating at 
100 rpm, is approximately three inches 
in diameter, thus giving a scanning area 
speed of about eight square inches per 
minute. 


This mechanical action is similar to 
the one where the operator followed the 
vertical columns of squares down one 


International’s latest model transmitter and receiver, the 700 series. 
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_small white square 


side of the print and then started from 
the top of the adjacent column on each 
line of the photograph. If the pencil of 
light is turned on ands off rapidly, it 
will illuminate small adjacent squares 
on each line of the photograph. This 
action is carried out until all the im- 
aginary squares on the photograph have 
been illuminated. 


Viewing an object is only possible 
with reflected light. A  photo-electric 
eye is therefore positioning near the cyl- 
inder where the pencil of light illum- 
inates the picture. Each impulse of light, 
depending on the tone values in the pho- 
tograph, causes a pulse of reflected light 
to be picked up by the eye. Hence a 
causes a certain 
amount of reflected light, while a black 
square on the picture results in practical- 
ly no reflection at all. 


The photo-electric eye then converts 
the light values into corresponding 
amounts of electricity which are trans- 
mitted over a specially engineered tele- 
phone circuit to the receiving points. 


Each square of light results in a 
pulse of electricity and comes out of the 
machine at such a great rate, that it sets 
up a whistle on the phone line. When 
white is transmitted the whistle is loud. 
When black is transmitted the whistle is 
very soft. 

At the receiving end of the station, 
the pictures arrives in the form of an 
undulating whistle. The electrical im- 
pulses are then converted into corres- 
ponding light variations, which are in 
turn exposed on a film or photographic 
paper. 

When power to an electric lamp is 
increased, the light shines brighter, and 
reversely if the power is decreased. 

An ordinary filamentary electric lamp 
cannot respond rapidly enough to the 
quickly changing electrical signals which 
are generated in the scanning of the 
picture. However, the light intensity of 
certain types of arc lamps can be varied 
permitting use in these machines. One 
of these lamps is a gaseous discharge 
crater lamp, not much bigger than a 
radio tube. 

The incoming electrical signal, built 
up through the use of an amplifier and 
varying with the light’s intensity can be 
converted by the crater lamp to create 
the pencil of light, thus making possible 
the production of positive prints or neg- 
ative films. 

Positive prints are made by igniting 
the crater lamp to full brilliancy with 
local power. The incoming, amplified 
signal is then used to buck the local 


power going into the crater lamp. A: 


loud signal (white) with lots of power 
causes the lamp to almost extinguish 
and a soft signal (black) with no power 
lets the lamp expose the paper to fuil 
black. 


A negative film is made by barely 
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This is the steam drum for the first boiler 
in Detroit Edison’s new River Rouge 
Power Plant. The drum is 77 feet long 
and the walls are 6 inches thick. The 
boiler, largest yet built, will produce 
1,700,000 pounds of steam per hour. 


hright Future...Yours? 


JANUARY, 1955 


Today, Detroit Edison is installing the world’s largest boiler. 
Soon the company will install the world’s largest steam turbine-generator. 
In the last ten years Edison has doubled its capacity to produce 


electricity —but it’s not stopping there. 
Opportunity comes with big plans like these. Big plans—bright futures 


for those engineers who create and carry them out. 


Can this be your bright future? See our representative when 


he’s on campus. Stop in at our office, or write... 


THE DETROIT EDISON COMPANY 


2000 Second Avenue, Detroit 26, Michigan 


Ws) 


igniting the crater lamp with _ local 
power and letting the amplified picture 
signal build up its brilliancy, so that the 
loud white signal causes a maximum ex- 
posure in the film. The paper or the 
film is wrapped around a receiving cyl- 
inder similar to the one being used at 
the transmitting station and the pencil 
of light travels slowly from one side 
to the other, as described above. Stand- 


the motors which drive the rotating cyl- 
inder and the moving scanning box. 
The above system can only be used on 
the continent. Pictures are sent from 
Europe to N.Y. or from Asia to San 
Francisco by means of radio waves. 
The pictures then are put on tele- 
photo machines and transmitted to all 
points by the former process. News pic- 
tures from North American news 


: 


This picture was transmitted and received in a matter of minutes. The trans- 
mitting point, Rome. The receiving points, New York and all points west. 


ard photographic processing technique is 
then applied to the paper or the film. 
A tuning fork is employed to main- 
tain synchronization between the send- 
ing and receiving cylinders. The fork 
is a small, highly accurate generator of 
sound or vibrations. These mechani- 
cal vibrations can be converted into 
electricity with the help of an electro- 
magnet. The electricity, in turn, is am- 
plified to derive sufficient power to run 
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sources are likewise transmitted to New 
York and radioed abroad. 

New York serves as the nerve center 
of the telephoto operation. From there, 
pictures are scheduled for the entire 
world. 

By using the same phone wires as used 
for transmission, each picture is des- 
cribed briefly, and in a matter of minutes 
New York is informed as to which pic- 
tures are available. The desk then com- 


pares these descriptions, and in a mat- 
ter of moments the main network sta- 
tions are receiving on-the-spot news. 

In addition to copy of general ap- 
peal, there are many pictures of purely 
sectional, regional interest. At certain 
network stations, the wire can be “split” 
making possible the transmission of a 
number of regional pictures in different 
areas of the country. 

Rarely does a day pass but that a 
portable unit contributes to page-one pic- 
ture news. A man is sent with a machine 
to some normally uneventful scene to 
transmit to the network from there. 

Within fifteen minutes of President 
Truman’s appearance on the platform of 
the 1948 Democratic National Conven- 
tion, the exposed film had been returned 
for processing, which even through the 
fastest possible procedure takes thirty 
minutes, a picture was on the wire. 
When a Russian schoolteacher climaxed 
one of many news stories of 1948, by 
jumping from a window of the Soviet 
consulate, photos taken at the scene 
were being transmitted in less than 
thirty minutes. 

Telephoto is commonly compared to 
a delayed television transmission. The 
final result is slightly different also in 
that it is viewed as a photograph rather 
than a screen. But the technical meth- 
ods, however, are alike. The advent of 
the coaxial cable has permitted the trans- 
mission of many more picture impulses 
per given time unit over ordinary tele- 
phone wires. ‘The future looks very 
bright. The cost will be considerably 
higher, but because of its high frequen- 
cy range, it offers real possibilities in 
the transmission of color. 


Teacher: ‘“How do you suppose Noah 
spent his time in the ark?” 

There being no response from the 
class, she added, “‘I suppose he did a lot 
of fishing.” 

“Fine chance,” jeered little Freddie. 
“With only two worms.” 


Nothing can give you that rundown 
feeling like jaywalking. 

A girl finished with her bath and was 
just stepping on the scales to weigh her- 
self. Her husband returned home un- 
expectedly and entered through the back 
door. Seeing what his wife was doing 
as he passed the bathroom door, he ex- 
claimed, “Well, dear, how many pounds 
today?” Without turning her head, she 
replied, “I'll take 75 pounds today, and 
don’t you dare pinch me with those 
tongs.” 


A drunk in the Empire State Building 
stepped into an elevator shaft and 


dropped thirty stories to the basement. 
When he landed, he shook his fist and 


remarked, I shaid up, not down.” 
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A MESSAGE TO 


COLLEGE ENGINEERING 
STUDENTS 


from C. H. Weaver, Manager, 
Atomic Power Division, 

Westinghouse Electric Corporation 

University of Pennsylvania, 1936 


To you who want to help create the atomic age 


You’re looking at the practical beginning of an atomic age. 

This is a model of the land-based prototype for the first atomic 
submarine engine, designed and built by Westinghouse—work- 
ing with the Atomic Energy Commission and the U. S. Navy. 

And now, Westinghouse is developing the world’s first atomic 
power plant to harness this vast power for peacetime use. Its 
output, enough for a city of 100,000 people, will go into a 
utility’s power system. 

Since 1948, Westinghouse has had an Atomic Power Division 
for atomic energy development... and it now has an Atomic 
Equipment Department to develop apparatus for atomic power 
installations. These are typical of the steps our forward-looking 


you can BE SURE...16 7S 


Westinghouse 


JANUARY, 1955 


Westinghouse management is constantly taking in leading the 
way toward development of new sources of energy and new 
products. 

Wouldn’t you like to be with Westinghouse . . . helping to 
create this new era? 

We at Westinghouse are interested in you as an individual... 
interested in your ambitions as well as your technical ability. 
For your professional development, there is a Graduate Study 
Program, available in 19 universities, and leading to your 
Master’s and Ph.D. degrees. And there are other Westinghouse 
programs to fit your individual needs. . . all aimed at helping 


you reach your goal. G-10281 


Ask your Placement Officer about career 
opportunities at Westinghouse, or write 
for these two booklets: Continued Educa- 
tion in Westinghouse (describing our Grad- 
uate Study Program) and Finding Your 
Place in Industry. 


To get these booklets, write: Mr. C. W. 
Mills, Regional Educational Co-ordina- 
Sonar oreasou tor, Westinghouse Electric Corporation, 
ee Merchandise Mart Plaza, Chicago 54, Ill. 


comron® Education 
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Expensive but Strong 


TITANIUM 


by Harvey Endler, E. Phy. ‘56 


Just as at the turn of the century 
aluminum was being proclaimed the 
“wonder metal” of the age, so today’s 
“Wonder metal’’ is titanium. Although 
titanium has been known for many years, 
its somewhat extraordinary properties 
have just recently caused it to come into 
great industrial and military demand. 
The four qualities which cause it to be 
so greatly suited for the complex and 


HARVEY ENDLER 


Harvey is a junior in Engi- 
neering Physics. He sent 
articles to the Techno- 
graph while he was a 
student at Navy Pier. We 
are hoping to have many 
more fine articles from 
this Chicago lad. 


fast moving devices of today are light- 
ness, strength, corrosion resistence, and 
high ductility. Titanium is almost three 
times as strong as aluminum, although 
it has only twice the density; it is five 
times as strong as the magnesium. al- 
loys; it has half the weight of steel, but 
is as strong as many of the steel alloys; 
in salt water it resist corrosion better 
than aluminum, stainless steel, chromi- 
um, magnesium and all other metals 
and alloys of general engineering sig- 
nificance; up to 800 degrees F titanium 
alloys have greater strength for their 
weight than any common metal or alloy. 

Titanium, a silver-white metal stands 
in group IV A of the periodic table, 
along with the elements zirconium, haf- 
nium, and thorium. These elements, in 
general, tend to form compounds in 
which their oxidation state is plus four, 
although being among the so-called tran- 
sition elements, other oxidation states 
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are frequently encountered. A few of 
the physical constants of titanium are: 


atomic number, 22 
atomic weight, 47.9 
density, 4.5 gm/cc 
melting point, 1812° C 
boiling point, 3130° C 


At normal room temperature, the type 
of crystal lattice is hexagonal close 
packed, known as the alpha modification, 
but at about 1625° F it changes to a 
body centered cubic, the beta modifica- 
tion. Titanium is the eighth most abun- 
dant metal in nature and the fourth 
most abundant metallic element, being 
four times more plentiful in the earth’s 
crust than manganese, chromium, nickel, 
copper, zinc, cobalt, lead, tin, gold, and 
silver combined. It is the next most com- 
mon metal after iron, and its percentage 
in the earth’s crust has been estimated 
at 43. The principal sources of titanium 
are the dioxide, which occurs in two 
crystal forms, tetragonal (in rutile and 
anatase) and rhombic (brookite), ilmen- 
ite (FeTiO,), and numerous titanosili- 
cates. The largest domestic source of 
titanium is the ilmenite deposits in New 
York State, and the sands of certain 
beachs in India, Australia, and Brazil 
are the principal foreign sources. 


Although titanium is first coming into 
widespread use, it has been known for 
over one hundred and sixty years: in 
1789, William Gregor, a Cornish cler- 
gyman found that the sandy-black iron 
ore (ilmenite) from Menachan, Corn- 
wall, was the oxide of a new element, 
which he appropriately named mena- 
chanite. In 1775 an Austrian chemist 
named Martin Heinrich Klaproth found 
an unfamiliar element in rutile and sug- 
gested that it be named titanium in al- 
lusion to the great strength of the Titans 
of Greek mythology. Klaproth later 


proved that menachanite and titanium 
were the same element and from 1797 
on only the latter name was used. Al- 
though Rose successfully purified the 
dioxide in 1821, attempts to isolate the 
pure metallic element itself were unsuc- 
cessful. In 1825, the year in which alum- 
inum is believed to have been isolated, 
the famous Swedish chemist Berzelius 
was able to isolate a very low purity 
sample of titanium metal. By 1887 a 
95% purity had been obtained by the 
reduction of titanium tethachloride with 
sodium and in 1895 Moissan was able 
to produce a 98% purity by the reduc- 
tion of the tetrachloride in an electric 
arc. In 1912, Mathew A. Hunter of 
Rennsselaer Polytechnic Institute was 
able to produce titanium pellets of 
99.5% purity by the old tetrachloride- 
sodium reaction, however the metal pro- 
duced by this method was ductile only 
when hot, and brittle in the cold state. 
It was first recognized by Arkel, de 
Boer, and Fast that titanium is quite 
ductile even when cold. They used a 
new method of extraction which con- 
sisted of dissociating titanium tetraiodide 
on a hot filament. This discovery whet- 
ted interest in the new metal because of 
the attractive ductile properties disclosed, 
but the process was so costly and tech- 
nologically difficult that it was pro- 
hibitive to commercial application. 


The reason for this slow development 
of purifying processes and also for the 
fact that commercially pure titanium 
(99.5%) sells for the exceedingly high 
price of from five anywhere to fifteen 
dollars a pound lies in one annoying 
property of the metal—its great affinity 
for absorbing gases. When the metal is 
molten, or for that matter even hot, it 
combines readily with almost anything 
that it touches. This would not be so 
bad except for another quality of the 
“wonder metal’? which further compli- 
cates matters; titanium is so extremely 
sensitive to oxygen, nitrogen, and carbon 
that if as much as a few tenths of a per 
cent of any of these should be absorbed 
the properties are drastically altered and 
the metal often becomes highly brittle. 
Thus the main problem was finding a 
process in which there were no refrac- 
tories from which the molten titanium 
could eat up the oxygen or no crucibles 
from which it could become contamin- 
ated by the absorption of mere traces of 
carbon. 


From the industrial standpoint, the 
greatest milestone in the development 
of titanium resulted from the research 
of Wilhelm J. Kroll, a Luxembourg 
metallurgist who was working as con- 
sultant for the Bureau of Mines. In 
1940 he announced a reduction tech- 
nique which produces a quality grade 
of the ductile metal on a commercial 
scale and at a reasonable cost. The Kroll 
method consists basically of reducing 
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high purity titanium tetrachloride with 
magnesium, and is currently being used 
by the Henderson, Nevada plant of the 
Titanium Metals Corporation of Amer- 


_ica (T MCA) among others. Rutile is 


used as a plant feed rather than ilmenite 
because of the difficulties involved in 
separating iron chlorides produced dur- 
ing the formation of the tetrachloride. 
After the use of conventional separating 
procedures, the rutile used as plant feed 
is about 95% titanium dioxide. Ilmenite, 
containing only between forty and sixty 
per cent titanium dioxide, is much more 
plentiful domestically, being obtained 
from very large deposits in New York 
State, and therefore would be preferred 
over the imported rutile if some efficient 
method of removing the iron chlorides 
could be found. 

The Kroll process as it is performed 
industrially today begins with the blend- 
ing of the rutile with ground coke. This 
mass is fed into a moving kiln where 
the volatiles are burned off, leaving a 
porous hard mass which is broken into 
fragments to form briquettes. The bri- 
quettes go to a chlorinator which is 
maintained at a temperature of 800 de- 
grees C or higher, in which chlorine gas 
is passed upward through them. The 
principal reaction of this process can be 
given as 


ee Cr SiC, 1 0, 


although some carbon monoxide, carbon 
dioxide, and excess chlorine are also 
evolved. These product gases pass 
through dust collectors and the TiCl, 
condensing towers. Condensed TiCl, is 
pumped to a settling tank where insolu- 
ble matter is removed, and it is then 
ready for reduction. 

The titanium tetrachloride is fed onto 
molten magnesium in a closed vessel, 
the reaction temperature being about 
850 degrees C. The interior of the re- 
tort is either exacuated or filled with 
some inert gas under pressure, usually 
helium, to prevent any undesirable reac- 
tions. An excess of magnesium is pro- 
vided, and during the reaction titanium 
metal and magnesium chloride are 
formed. This reaction is given as 


fol 2Me > Ti -- 2MeCl.. 


After the reaction is complete, the retort 
is immediately cooled. Either a special 
horizontal boring mill or a lathe is used 
to remove the solid product from the 
reactor, and it is cut into small chips 
during the removal. All of the boring 
operations are carried out in a dry at- 
mosphere to prevent hydrolization of 
the magnesium chloride. The chips are 
slowly fed into a dilute HCI solution 
which dissolves the remaining magnesi- 
um chloride but does not appreciably 
affect the titanium metal. MgCl, in so- 
lution is drained from the crucible, and 
by means of electrolysis magnesium and 
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The Processing of Titanium 


chlorine can be obtained from it for 
reuse in the appropriate steps of the 
process. The titanium chips are again 
leached and then are in the form known 
as titanium sponge—hard, grey, porus 
lumps which have the consistency of 
coke but however are unusable until 
they are melted down into ingots and 
then fabricated. 

Batches of titanium chips are consoli- 
dated into ingots in large arc furnaces. 
These batches are analyzed before being 


fed to the furnaces, and they may be 
separated according to the purpose for 
which the finished metal is intended, or 
according to which alloying elements are 
to be used. At the Henderson plant of 
TMCA the melting furnaces are of a 
special design in which the sponge is 
melted from the electrode into water 
cooled crucibles. Water cooling of the 
walls of the crucible is highly effective, 
because the molten titanium freezes 
around the edges to form a skin of itself, 
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and the picking up of any contaminating 
carbon is minimized. Although at first 
obstacles to the production of large size 
ingots seemed insurmountable, ingots of 
up to a ton in weight are now easily 
produced. The resulting ingots are 
turned to remove surface imperfections 
and they are then ready for conversion 
to bar, die forgings, wire, tubing, flat 
rolled products, or to whatever use the 
Ti is to be put. 


In addition to TMCA which pro- 
duces about 3,600 tons of titanium a 
year, the Kroll process described above 
is in present use by E. I. Du Pont and 
will be used in the future in plants now 
under construction by the Cramet Co. in 
Chattanooga, Tennessee and Horizons 
Titanium Inc. of Cleveland. Other 
large titanium producers in this coun- 
try are the Crane Co. of Chicago, the 
Metal Hydrides Co. of Beverly, Califor- 
nia, and Rem-Cru Titanium Inc. of 
Midland, Pa. Also, the Electro-Metal- 
lurgical Corp. is in the final planning 
stages of a plant which will produce 
8,000 tons a year by a process based on 
sodium reduction, one of the pioneering 
extra-active procedures in the develop- 
ment of titanium. Although the govern- 
ment and industry seek to boost titanium 
production in this country to 35,000 
tons a year by 1957, it is estimated that 
the production capacity will be only 
about 15,000 tons by 1956. This is a 
tremendous figure considering that only 
75 tons of titanium were produced in 


the U. S. in 1950. 


Once titanium has been produced in 
ingot form, operations such as rolling, 
drawing, and forging may be executed 
with essentially standard techniques. 
Machining operations, however, such as 
drilling, spot-facing, counterboring, and 
tapping presented some new problems 
which had not been encountered with 
most other metals. Although titanium 
alloys are not excessively hard, abrasive 
particles of titanium carbide frequently 
found in them cause very rapid wearing 
of the tools. Also a contributing factor 
in tool wear is the smearing tendency 
common to all titanium alloys which 
causes extreme abrasion of the tool edge. 
New machining techniques and new 
methods of reducing the carbon content 
of titanium alloys have now been found 
such that it now costs no more to ma- 
chine them than it does stainless steels. 
These techniques include the use of su- 
per-hard grades of carbide and high-co- 
balt edges for cutting operations, and 
the use of carbon dioxide gas as a cool- 
ant rather than the conventional liquid 
oils or emulsions. By directing narrow 
streams of carbon dioxide directly at the 
tool-work interface, tool breakdown is 
reduced because of the elimination of 
overheating and also because of the re- 
duction of the attrition of the titanium. 
Because of the economic reasons for 
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Titanium is much = stronger per 
pound than any other metal, espe- 
cially at high temperatures. 


reclaiming as much of the scrap as possi- 
ble, carbon dioxide has another great 
advantage; films and _ oxides left on 
titanium by ordinary coolants must be 
removed before the titanium can be re- 
melted (because of embrittlement) 
whereas chips produced during the ma- 
chining with carbon dioxide are clean 
and bright and an excellent material for 
remelting. 

Forging of titanium and its alloys is 
accomplished quite readily by conven- 
tional procedures, and these materials 
flow easily, readily fill the dies, and 
give good sharp impressions. On a 
weight basis, about 30% more force is 
required than would be required for 
steel, and it has been found that better 
results are obtained with dies that are 
more massive than those used for steel. 
An upper limit of temperature is neces- 
sary in forging because the rate of pene- 
tration of oxygen and nitrogen into the 
metal becomes very rapid at higher 
temperatures and the resulting scaling 
and surface hardening can become a 
serious problem. Grinding is a some- 
what more difficult problem because of 
the extremely high rate of wear of the 
grinding wheel. Aluminum oxide and 
silicon carbide wheels have been found 
best for the purpose. Wet grinding is 
usually employed, both to minimize the 
chance of an explosion of the titanium 
dust and to prevent thermal cracking 
which can result from the localized over- 
heating caused by the very low thermal 
conductivity of titanium. The welding 
and joining properties of titanium alloys 


have been investigated carefully by the 
aircraft industry, and although it has 
been found that these alloys can easily 
be welded to themselves by inert-gas- 
shielded arc methods, the procedures for 
joining thse materials to other construc- 
tional metals are still in the development 
stage. 

Titanium’s greatest future lies in its 
alloys. The commercially pure titanium 
being sold at present is in fact an alloy 


containing about 99.5% titanium. It ~ 


can be alloyed with iron, oxygen, chro- 
mium, magnesium, manganese, alumin- 
um, molybdenum, and tungsten. Alloy- 
ing elements are used for stabilizing the 
high temperature beta modification, for 
producing alloys which are hardened by 
heat treatment, and for strengthening 
the low temperature alpha modification. 
An alloy produced by the Rem-Cru Co. 
and designated as RC-130A contains 
the largest percentage of a single alloy- 
ing element—7% manganese; this par- 
ticular alloy also contains a maximum 
of .2% carbon, and traces of oxygen, 
nitrogen, and iron. Ti-150 B, produced 
by TMCA contains the largest total 
percentage of alloying elements—5% 
each of chromium, iron, and molybden- 
um, .02% of carbon and tungsten, and 
a trace of oxygen. Although a great 


many alloy combinations have been in- - 


vestigated in the laboratory, only a few 
are available commercially at present, 
each manufacturer listing his own alloys 
by composition. 


There are many promising uses for 
titanium in jet and gas turbine engines 
for aircraft. It has withstood tests in 
firewalls, shrouds, baffles, complete com- 
pressor sections, afterburners and dia- 
phragms, where its big advantage over 
aluminum is great strength in the 500 
degree F range, and its advantage over 
stainless steel is in weight saving. 
Whereas the tensile strength of alum- 
inum falls off sharply beyond 300 deg 
F, titanium alloys have good tensile 
strength up to about 800 deg F. A .015 
inch thick sheet of stainless steel weighs 
.60 lbs/sq. in. whereas a titanium sheet 
of the same thickness weighs only .35 
lbs./sq. in. Using titanium instead of 
stainless steel might lighten a jet en- 
gine by three hundred pounds, which 
is equivalent to about fifty gallons of 
fuel. It can also be used in aircraft 
landing gear, propellors, armor, skin, 
and internal construction. Titanium is 
also being used in various components 
of rockets and guided missiles. 


Titanium’s resistance to salt water 
makes it extremely useful in marine 
equipment. It can stand the wear which 
brine has been known to inflict upon 
even stainless steel. A few parts in which 
the Navy would like to make use of 
titanium are: snorkel tubes for sub- 
marines, valve seats, heat exchanges, 
condenser piping systems, pump shafts, 
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Bill Zartman wants to know: 


What effect 
would an advanced 
degree have on 
my opportunities 
for advancement 
at Du Pont? 


William N. Zartman is studying for a B.S. in Chemical Engineering at the 
University of Illinois. Last summer he worked in the Technical Laboratory at 
Du Pont’s Chambers Works to gain industrial experience. He has not yet 
selected a permanent employer, however; and right now he’s asking the kind 
of questions which will help him select the right job and plana successful career. 


Dr. Sheldon Isakoff received his Ph.D. degree in 
Chemical Engineering from Columbia University 
in 1952, doing his graduate research work on the 
problem of heat transfer in liquid metals. Since 
graduation he’s been engaged in fundamental re- 
search work at the Du Pont Experimental Station, 
Wilmington, Delaware. Dr. Isakoff is now a Re- 
search Project Engineer in the Engineering Re- 
search Laboratory. 


Are you interested in research work? 


About 2000 Du Pont scientists are cur- 
rently engaged in research, aided by some 
3500 other employees. Laboratory facilities 
of the highest quality are available at the 
Du Pont Experimental Station near Wil- 
mington, and elsewhere throughout the 


country. Full information about research 
work at Du Pont is given in ““The Story of 
Research.’ Write for your copy of this free 
28-page booklet to E. I. du Pont de Ne- 
mours & Co. (Inc.), 2521 Nemours Build- 
ing, Wilmington, Delaware. 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
.-- THROUGH CHEMISTRY 


WATCH “CAVALCADE OF AMERICA” ON TELEVISION 
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Sheldon Isakoff answers: 


An advanced degree would undoubtedly have a favorable effect 
in technical work, Bill, but let me enlarge on that just a little. 
In my own field—chemical engineering—a doctorate is consid- 
ered to be evidence of demonstrated ability in carrying out 
original research. An advanced technical degree is therefore 
helpful in obtaining work in research and development, where 
that skill is definitely important. You might say it gives a man 
a head start in proving his ability in those areas. 


It’s less important in some other areas, though. For example, 
in production or sales work a manifest ability for handling 
human relationships is just as important for advancement as 
technical competence. If an engineer is sold on production work 
or sales, a graduate degree in marketing or business adminis- 
tration might be more helpful to him than advanced technical 
training—in getting started. 


But I’ve noticed this at Du Pont. Once a man lands a job in 
his chosen field and actually begins to work, his subsequent 
advancement depends more on demonstrated ability than on 
college degrees. That’s true throughout the entire company— 
in scientific work, administration, or what not. 


So an advanced degree is not a royal road to anything at 
Du Pont, Bill. But when coupled with proved abilities, an ad- 
vanced technical degree is unquestionably helpful to a man in 
research and development work. It often gives him a chance to 
demonstrate his abilities more rapidly. 
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ENGINEERING WRITING 


Here is an ideal way 
for the engineer or 
physicist with some 
aptitude for writing to 
enter the field of advanced 
electronics. In this 
relatively new and 
expanding area you can 
make immediate and 
effective use of your 
academic training while 
acquiring additional 


experience. 


HUGHES 


RESEARCH AND 
DEVELOPMENT 


LABORATORIES 
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Hughes Research and Development 
Laboratories are engaged inacontinu- 
ing program for design and manufac- 
ture of integrated radar and fire con- 
trol systems in military all-weather 
interceptor aircraft. Engineers who 
produce the maintenance and opera- 
tional handbooks for this equipment 
work directly with engineers and 
scientists engaged in development of 
radar fire control systems, electronic 
computers, and other advanced elec- 
tronic systems and devices. 

Your effortin the field of engineer- 
ing writing through these publica- 
tions transmits information to other 
engineers and technical personnel on 
operation, maintenance and modifi- 
cation of Hughes equipment in the 
field. 

You willreceive additional training 
in the Laboratories at full pay to be- 
come familiar with Hughes equip- 
ment. Seminars are conducted by 
publications specialists to orient new 
writers. After-hours graduate courses 
under Company sponsorship are 
available at nearby universities. 


SCIENTIFIC AND 
ENGINEERING STAFF 


Culver City, Los Angeles County, California 


Photograph above: Engineer-writer John Burnett (left) 
works with engineers John H. Haughawout (right) and 


Donald King to compile handbook information. 


small propellors and propellor shafts, 
and steam turbine blades. There also is 
great optimism about titanium’s use :n 
the ordnance field, particularly in air- 
borne and mobile types of guns where 
the lighter the metal is, the better. 

Industrial use will be curtailed until 
the high price drops markedly. Portable 
machine tools, fast moving spindles, 
spools, warp beams and other moving 
parts of textile machinery are represen- 
tative of the many places in industry 
where a strong but light material is 
advantageous. It may also find use in 
sporting equipment such as golf clubs 
and fishing tackle, and miscellaneous 
pieces such as orthopedic braces. The 
ability of titanium, when hot, to absorb 
large quantities of oxygen, nitrogen, and 
hydrogen—a direct nuisance in the re- 
fining of titanium—is put to good use 
in electron tubes. Titanium is used to 
absorb these gases as they are boiled out 
of the glass and other tube parts. 


Instructor: “Before we start this final 
exam, are there any questions?” 

ME: “What’s the name of _ this 
course?” 

eo cee Be 

“Faith,” declared Mike, “’tis an un- 
thankful country that is, now. Here we 
Irish have done so much for the United 


States and b’jabbers they've named only ’ 


state after an Irishman!” 

His faithful friend Pat raised his red 
eyebrows. “I didn’t know there was 
such a state, Mike!” 

“Sure and have ye niver heard o’ 
that western state, O’Regon ?’ 

* * *. 


Indian Chief Lotta Bull had 10 wives 
and the government agent had just 
found out about it. 

“Bull,” he said firmly, “We must all 
obey the laws. Now you go straight 
home and tell all those wives but one 
that they must go!” 

The chief reflected a bit. “You tell 
"em, he said. 

* * x. 

Two stewdents were discussing life in 
one of the local taverns. One _ said, 
“Y’know, when I was born, I only 
weighed two poundsh.” 

“No kidding. Did you live?” 

“Did I live? Shay, you ought to see 
me now.” 

The meek little gent in the restaurant 
finally sighed and decided to give up his 
steak. Ie was tougher than sole leather. 
He called the waiter and pleaded that 
it be taken back to the kitchen. The 
waiter dolefully shook his head and said, 
“Sorry, pal, I can’t take it back now. 
You've bent it.” 

Professor: “Give the most important 
fact about nitrates.” 

Student: “They are cheaper than the 
day rates.” 
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COUNT VON ZEPPELIN—MODESTY PREVAILS 


If Zeppelin had said his dirigible was “just a big bag of wind,” he'd have shown 
vision. He knew that its record of 60 miles in two hours was only a beginning. 


And so it was. Now the sound barrier has been smashed . . . and New Departure 
has helped. With ball bearings to withstand high jet engine temperatures. With 
ball bearings to carry heavy propeller loads. With ultra-precise instrument ball 
bearings that help make “blind flight” and pinpoint navigation possible. 


Just as New Departure was ready for today's advances in aviation, New Departure 
will be ready tomorrow, too—with the finest in ball bearings... first. 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS e¢ BRISTOL, CONNECTICUT 


NEW) DEPARTURE 


( / BALL BEARINGS 


/ 


NOTHING ROLLS LIKE A BAtE 


JANUARY, 1955 


Navy’s new vertical take-off fighter, the "pogo 
stick,"” has some 80 New Departure ball bearings in 
its Allison T40 turbo-prop engine. New Departures 
also carry heavy thrust and combination loads in 
the Curtiss-Wright Turbolectric propellers. 
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The Sanitary 


Engineering Department 


Since the beginning of history, man 
has been confronted with the problem 
of waste disposal. The earliest records 
of his action on such problems date back 
to the thirty-seventh century B. C. In 
India during this time, sewers were 
being constructed to handle sewage 
flows. Other findings by archeological 
expeditions indicate the existence of 
many such drainage systems which 
served the civilization centers of the 
near East and Romance countries dur- 
ing the pre-Christian period. 

However, our predecessors seemed sat- 
isfied solely with the collection of sew- 
age and its subsequent most convenient 
disposal; presumably by dilution in 
bodies of water or by absorption into 
the earth. Thus, it was not until com- 
paratively recent times that adequate 
consideration has been given to the prob- 


by Kieth Yarborough, Civ. E. ‘55 


lems of sewage treatment. Nevertheless, 
from the beginnings made in the middle 
nineteenth century, tremendous advances 
have been achieved, especially in the last 
fifty years. Workers at the University 
of Illinois, as at other experiment sta- 
tions throughout the world, have been 
active in helping to achieve this prog- 
ress. However, of great significance in 
any such work are the facilities for 
carrying on the proposed projects and 
research. No ideas, no matter how 
promising, can be thoroughly studied 
without adequate equipment and _ con- 
venient working space. 

However, up to 1942, experiments 
were still being performed in the old 
Sewage Research Laboratory under ad- 
versities which made the ease of testing 
and exactness of control much more dif- 
ficult. Despite these drawbacks, the con- 


University of Illinois Sanitary Engineering Laboratory. Built in 1942, it 


provides facilities for teaching and research serving the state and effecting 
the entire nation. 
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tributions resulting from information ob- 
tained in this lab were many and of im- 
portance to the science of waste dis- 
posal and treatment. 


Finally, in 1942, the “temporary” 
structure, located near the Boneyard 
Creek, which housed the old laboratory 
became untenable because its condition 
had made it impossible for the Physical 
Plant to maintain properly. As we all 
vividly recall, this was a period of des- 
perate need for well-trained technical 
personnel, among them sanitary engi- 
neers. To facilitate the training of such 
men to aid in the war effort, funds 
were appropriated by the University 
from existing sources which at that time 
were especially adequate. Because of the 
urgency of the times, priorities for the 
necessary materials were readily ob- 
tained, construction carried out and 
teaching and research soon resumed in 
the new surroundings. 


The efforts of Professor H. E. Bab- 
bitt, for many years head of sanitary 
research at the University of Illinois, 
and Professor W. C. Huntington, head 
of the University of Illinois Department 
of Civil Engineering, were instrumental 
in obtaining authorization, funds, and 
eventual construction of the present lab. 
Completion of this project made pos- 
sible the realization of a long sought 
goal for Professor Babbitt. 

‘Today this modern, three-story, brick 
building provides a place conducive to 
the pursuit of research on the treatment 
of water and sewage. Its five thousand 
square feet of floor area which was de- 
signed for greatest flexibility in use 
give ample space for laboratories, class- 
rooms, offices and a well-equipped ma- 
chine shop. These facilities and the me- 
chanical equipment enable one to carry 
on studies of not only the various meth- 
ods of sewage and water treatment, but 
also biological, bacteriological, and radi- 
ological examinations to measure the ef- 
fectiveness of such methods. There is 
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corf-locking factonere 


HEX NUT 


SPLINE NUT 


GANG 
CHANNEL NUTS 


Every major aircraft now being assembled relies on the 
vibration-proof holding power of ELASTIC STOP nuts. 
Only ESNA manufactures a complete line of all types 


and sizes of self-locking nuts. 
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HIGH TENSILE NUT 


dia. from 1/16” to 1/2” 


Rollpins are slotted, tubular steel, pressed-fit pins 
with chamfered ends. They drive easily into holes 
drilled to normal tolerances, compressing as driven. 
Extra assembly steps like hole reaming or peening 
are eliminated. Rollpins lock in place, yet are read- 
ily removed with a punch and may be reused. 

Cut assembly costs by using Rollpins as set 
screws, positioning dowels, clevis or hinge pins. 
Specify them in place of straight, serrated, tapered 


or cotter type pins. 
poy 


FLOATING ANCHOR NUT 
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TRADEMARK. 


Elastic Stop Nut Corporation of America 
Dept. N34-152, 2330 Vauxhall Road, Union, N. J. 


Please send me the following free fastening information: 


LJ Elastic Stop Nut Bulletin CJ Here is a drawing of our 
DC Rollpin Bulletin product. What fastener would 
(J AN-ESNA Conversion Chart you suggest? 

Name. Title 

Firm. 


Street. ee eg 


City eee ee ee ee ee Zone state 


meme Ge at arta) ge Gr Ed No) eC tame Ca 


pOcnils 
4 
q J 


NOW COACH, IF YOURE THINKING WHAT 


| THINK YOU'RE THINKING, THEN STOP 
THINKING IT! 


Ole 
ze LAW! 


THIS: ROOF WILL PROVE GALILEO 


EX 


Ws 
a 
5 


NOW SEE HERE, CRENSHAW, WHEN ONE 
GETS PINNED, IT DOESNT MEAN 
AGAINST THE WALL!! 


¥ L 
% of, 
MY 


LOOK, CRENSHAW, ALL | WANT TO D 
IS BORROW ONE BUCK FOR A WEEK! 


: ae 


LA\ 


CRENSHAW, | KNOW WE RE ROOMMATES; 
SHARING "THINGS' ENDS HERE AND 
NOW! 


VM 


OW YOU SAID FORMAL’ - | CHANGED 
SWEATSHIRT, DIDNT | ? 


IT'S A DEAL | MADE 


WITH CRENSHAW LAST 


HEY, CRENSHAW, IT'S THE GUY 
FROM NEXT DOOR. HE WANTS 
TO TELL US HOW MUCH HE 


LIKES OUR COMBO! 


Battery of continuously stirred digesters. Speeds of stirring could be varied 


by altering the gearing arrangement. 


equipment for work in the hydraulics of 
sewage and sludge flows, as well as a 
three-story plumbing installation used 
for demonstration and _ research on 
plumbing practices. 

Moreover, not only is the Sanitary 
Engineering Laboratory well equipped, 
but its location is also most advantage- 
ous to the effective serving of its func- 
tion. Some two hundred feet to the 
north is a thirty inch intercepter sewer 
from which domestic sewage can be 
pumped to the lab for study and analysis. 
Running two hundred feet to the south 
Boneyard Creek provides a source of sur- 
face water which can easily be pumped 
to the lab for similar purposes. Storage 
facilities within the laboratory are pro- 
vided by two ten-foot diameter wooden- 
stave tanks, each having at present a 
capacity of some ten thousand gallons 
and a maximum possible capacity of 
around twenty thousand gallons. Such 
storage facilities are important in that 
not only is an abundant supply of either 
water or sewage constantly available but 
also they provide for the primary treat- 
ment of sewage in the preparation of 
solids for further studies. These solids 
can be furnished either fresh or well- 
digested and are easily collected. Gas 
from the digestion of such solids can also 
be collected for anlysis to furnish con- 
trol data. 


The choice of location is also conveni- 
ent in that septic tanks with sampling 
wells for use in studies of the type of 
individual home sewage disposal systems 
prevalent in many rural or subdivision 
areas today have been provided without 
danger of nuisance. 

All of these many facilities are used 
for graduate research, for the instruc- 
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tion of graduate and senior sanitary en- 
gineering courses, and for work on con- 
tracted projects sponsored by industry. 
Space is also available for special prob- 
lems as may be elected by advanced un- 
dergraduates in sanitary engineering. 
Among the early projects conducted 
at the University of Illinois (some while 
the old sewage lab was still in use) were 
those dealing with sludge and sewage 
flows in pipes both laminar and turbu- 
lent; some of the first studies ever 
made on the digestion of sewage sludges 
as a means of treatment; tests and re- 


sultant comparisons of various methods 
of sewage treatment; and research on 
plumbing techniques based on funda- 
mental hydraulic principles—another 
“frst” in this field of study. The present 
plumbing arrangement in the lab ex- 
emplifies these findings and demonstrates 
their fundamental principles as well as 
showing defective plumbing techniques 
for demonstration purposes. 


More recent work includes studies on 
six small septic tanks; experimentation 
and formulation of water production 
principles for gravity wells; studies of 
varied flow in open channels; the cor- 
rosion of copper tube soil stacks; testing 
of diatomaceous earth filter equipment 
and attached coagulation chambers de- 


‘signed for the purification of water by 


army units in the field, research on the 
treatment of radioactive sewage sludges, 
and others. The last two are the most 
recent and perhaps the most interesting. 

The studies made on the diatomite 
filter units were carried on over a period 
of seven years. This project was con- 
tracted from the Engineering Research 
and Development Laboratories under the 
auspices of the War Department and 
the Engineer Center at Fort Belvoir, 
Virginia. The work was divided into 
several phases including studies of the 
effects of coagulation chemicals on the 
filtration properties of a “raw” (2¢é., 
untreated) water so treated, the use of 
various parameters in controlling the 
filtration and the effect of adding body 
feed (2.e., small amounts of diatomite 
added continuously to lengthen the filter 
run). 

The general theory of operation and 
treatment by the unit is quite straight- 


View showing batch digester setup. Digestion was carried out on a fill 
and draw basis. Since many of the samples used in this project were radio- 
active, they were labeled for identification. 
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“Always something new’ 


“Different types of work appeal to different 
men,” says Donald O’Brian (A.B., Indiana, ’50), 
in the Traffic Department with Indiana Bell Tele- 
phone Company. “For me, I'll take a job that 
keeps me hopping. And that’s just the kind of 
job I have. 


“You'd think that after two years I’d have all 
the variables pinned down. But it doesn’t work 
that way. When you supervise telephone service 
for thousands of different customers whose needs 


are always changing, there’s always something 
new coming up. 

“IT started with Indiana Bell in 1952, after 
two years in the Army. My training program 
exposed me to many different kinds of tele- 
phone work—customer contact, personnel, ac- 


counting, operations. I saw a lot of jobs which 


0? 
looked as interesting as mine. As much as I 
like what I’m doing now, I bet [ll like my next 


spot even better.” 


Don’s enthusiasm for his job is pretty typical of how 


most young college men feel about their telephone 
careers. Perhaps you’d be interested in a similar oppor- 
tunity with a Bell Telephone operating company, such 
as Indiana Bell .. . or with Bell Telephone Laboratories, 


BELL TELEPHONE SYSTEM 


Western Electric or Sandia Corporation. See your Place- 


ment Officer for more information. 


JANUARY, 1955 


forward. The raw water is pumped into 
the lab from the Boneyard Creek near- 
by. It is then rapidly mixed with ferric 
chloride and calcium carbonate, chemi- 
cals which react to form a heavy gela- 
tinous precipitate. The precipitate, the 
particles of which are called floc, forms 
a sludge blanket through which raw 
water passes. The sludge blanket acts 
as a “screen” which allows the water 
to pass through while “filtering” out 
particles of undesirable organic or gritty 
matter. Thus, the chemical floc serves 
as a primary filtration unit similar to 
coarse screening in a sewage treatment 
plant. This series of operation (2.e., the 
rapid mixing, reaction of chemicals dur- 
ing the continuously stirred flocculation 
period, and subsequent coarse filtration) 
was performed in the Erdlators. Mixing 
of chemicals with the water, and then 
flocculation occurs in the central cylin- 
der. 

The resulting sludge blanket forms in 
the outer chamber and is drawn off at a 
constant rate. The Erdlator effluent is 
clear and sparkling and contains only 
bacteria and micro-organisms. H.T.H. 
(High Test Hypochlorite), a chemical 
containing a high percentage of avail- 
able chlorine, is also added to the Erd- 
lators to provide a sufficient residue in 
the final efHuent. The Erdlator efluent 
is collected in fifty gallon drums and 
pumped to the diatomite filter units. The 
water is then forced under constantly 
maintained pressure through the septums 
of these filters upon which is supported 
the actual filtering agent (z.e., the dia- 
tomaceous earth). This material is com- 
posed of the skeletons of microscopic 


Closeup of an erdlator. 1 — Ferric 
chloride orifice calibration chart; 
2—Raw water inflow calibration 
chart; 3—Raw water inflow ma- 
noweter; 4—Ferric chloride feed- 
er; 5—Raw water inflow control; 
6 — Center column mixer shaft; 7 — 
Speed reducer gear and motor; 
8—Central mixing chamber; 9 — 
Outer filtering chamber. 


plants which are found in large deposits 
at the sites of ancient bodies of water in 
certain areas of the world. It is an ideal 
filtering material in that by virtue of its 
very fine flour-like nature it effectually 
prohibits the passage of any organisms 
(bacteria included). The septums are 
made by fusing small brass spheres into 


Close up 
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of Diatomite Filter Installation. 
3 — Filter Housing; 4 — Rate-of-Flow Control Panels. 


1 — Drain; 2 — Filter Septum; 


porous cylinders. They serve only to sup- 
port the diatomaceous earth filtering ma- 
terial and to permit the passage of the 
final effuent which is forced from their 
outside to their inside. 


The length of filter runs varies from 
one-half an hour to twenty-four or forty- 
eight hours, depending on the condition 
of the raw water, the efflciency of the 
sludge blanket formation and action, and 
the amount of diatomite filtering ma- 
terial used. Filter runs can be lengthened 
by adding “‘body-feed.” This is a care- 
fully controlled slurry of diatomaceous 
earth which is continuously added to cir- 
cumvent the clogging of the filters by 
the layering up of foreign matter which 
has been filtered out. 


- As the pictures indicate, these units 
are compact and therefore quite flexible 
and easily moved. This is their intended 
purpose as the units now in use by the 
army for water purification in the field 
are truck-mounted. These army units 
were to a great extent designed on the 
information collected in the tests run in 
our Sanitary Engineering Lab. 


While these filtration studies were 
being made, an investigation was also 
being pursued in the lab to determine 
the effect of radioactive isotopes on an 
important phase in the present-day treat- 
ment of sewage sludges, namely diges- 
tion. This type of experimentation, let 
under a two year contract by the Atomic 
Energy Commission, is of great import- 
ance to our security in the atomic age. 
It is important to learn if present meth- 
ods of sewage treatment can cope with 
the treatment of the radioactive wastes 
which are now present in some domestic 
sewages due to hospital uses and especial- 
ly in the wastes produced by nuclear re- 
search centers. Such information on the 
effects to present methods will give us 
clues to new methods of treatment which 
will render these wastes safe. 

Today sludge digestion is a widely 
used method of treating sewage sludges. 
It consists of placing the solids collect- 
ed from primary settling treatment into 
a container, called a digester, in which 
the biological activity of the anaerobes 
transforms these solids into a material 
which can then be safely disposed of. 
These anaerobes are that group of or- 
ganisms which digests materials in their 
metabolism without requiring an oxygen 
supply. 

Not only was it important to learn 
the effects of radioactive materials on the 
digestion processes, but also to determine 
the possible effects of that digestion on 
the concentration of radio-active iso- 
topes—an occurrence which could be 
dangerous to anyone who might come in 
contact with the digester material or 
liquids as well as the operators. 

Fresh sewage solids pumped from the 
intercepter sewer nearby and concen- 
trated in the lab were digested at 92 to 
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1916—The first Boeing plant, Seattle 


1954—Boeing’s Seattle plant as it appears today. New Engineering Building is shown in foreground. 


Is career stability important to you? 


Then the chart below will be of interest. 
It shows that 46% of Boeing’s engineers 
have been with this company for five 
or more years; 25% have been here 10 
or more years, and 6% for 15 years. 

ae 10% 20% 30% 40% 50% 
20+ 
15+ 


One reason for this stability is that 
Boeing has grown steadily for 38 years, 
providing plenty of room for advance- 
ment. Another reason is the highly in- 
teresting type of work at Boeing, such 
as designing and building America’s first 
jet transport and the revolutionary B-47 
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and B-52 jet bombers, as well as work 
on pilotless aircraft, supersonic flight 
and research in nuclear-powered aircraft. 

Still another reason is this: Boeing 
always has put dominant emphasis on 
engineering development. Pioneering in 
this field has meant that Boeing con- 
stantly has increased its engineering staff 
in relation to total employees. Fifteen 
years ago, one out of 16 employees was 
in engineering. Five years ago the pro- 
portion of engineers had been raised 
to one in ten and today it has climbed 
to one in seven. 

Boeing has rewarding openings for 
engineers of EVERY category—electri- 
cal, civil, mechanical, aeronautical and 
related fields, as well as for applied 


physicists and mathematicians with ad- 
vanced degrees. 

Careers at Boeing afford a wide vari- 
ety of experience in research, design and 
production, as well as work with new 
materials and techniques, and contacts 
with a cross section of industry through 
Boeing’s vast subcontracting program. 

Boeing promotes from within and 
holds regular merit reviews to assure in- 
dividual recognition. Engineers are en- 
couraged to take graduate studies while 
working and are reimbursed for all tui- 
tion expense. 


For further Boeing career information 
consult your PLACEMENT OFFICE, or write 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Wash. 


SSO EMM 


SEATTLE, WASHINGTON WICHITA, KANSAS 
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Closeup of Rear of Filter Apparatus showing body-feed units. 1— Body- 


feed Tanks; 2 — Body-feed Stirrers; 3 — Manometer lines; 4 — Body-feed 
Surge Tanks; 5 — Manifold; 6 — Filter Housings; 7 — Pressure Regulator. 


102°F. The radioactive materials added 
Wenemin ease oo and. Gass. Lhe di- 
gestion was measured by standard para- 
meters, namely gas production, volatile 


acids, pH, and solids analysis. Micro- 
scopic studies were also made to corre- 
late these results with the type of radio- 
activity of the isotopes present. 
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Lngenuily... 


A Key to K&E Leadership 


To design a slide rule that makes even the most complex 
calculations simple takes ingenuity. Years of ingenious 
developments and improvements by K&E, first to make 
slide rules in America, produced the Log Log Duplex 
Decitrig®, the slide rule most used by engineers and 
students alike. Ingentity—of design, of manufacture—is 
one of the keys to K&E’s eighty-seven years of leader- 
ship in drafting, reproduction, surveying and optical 
tooling equipment and materials, in slide rules and 
measuring tapes. 


KEUFFEL & ESSER CO. 
New York ¢ Hoboken, N. J. 
Chicago « St. Lovis » Detroit « San Francisco + Los Angeles + Montreal 


Phases of testing included studies of 

the effects of radioactivity on batch (i.., 
fill and draw) digesters, continuously 
fed digesters, and digesters stirred at 
various rates of speed. The results 
varied, depending upon the _ isotopes 
used. Most of these radioactive mater- 
ials had little effect upon the processes 
of digestion except when present in ex- 
tremely high levels. In most cases the 
radioactive materials were found in the 
sludge portion of the mixture, except in 
one case in which they appeared in a 
greater proportion in the liquids pro- 
duced. In general, little effect upon the 
organisms responsible for sludge diges- 
tion occurred because of the radioactive 
materials added. 
. Such work is valuable in pointing the 
way to better methods of treatment of 
the many wastes, some quite dangerous, 
that are encountered today. 

However, not only is the lab the 
scene of research but also it provides 
facilities for the teaching of sanitary en- 
gineering courses. Graduate and under- 
graduate laboratory facilities are avail- 
able and find constant use. In addition 
to this, the Sanitary Engineering Lab 
serves as the center for annual short- 
courses offered to plumbers, sewage plant 
operators, and water works operators. 
Attendance at these meetings, sponsored 
in cooperation with the University of 
Illinois Division of Extensions, furnishes 
men in the field with information on 
the most recent developments with prac- 
tice in standard testing techniques. 

Because of its many facilities for 
teaching and research, the Sanitary En- 
gineering Laboratory is an important 
part of the educational provisions avail- 
able at the University of Illinois. Few 
other institutions can boast of such ex- 
tensive facilities or of the achievements 
attained. However, there is no signifi- 
cant place for clipping scrapbooks in 
scientific progress, and therefore the lab 
is constantly proceeding in the search 
for better methods of water and sewage 
purification. 


The efficiency expert died after many 
years of faithful service, and his com- 
pany had arranged an elaborate funer- 
al. The pallbearers were carrying the 
casket out of the church when, suddenly 
the coffin lid popped open and the ex- 
pertsat up and said, “If you put this 
thing on rollers, you can lay off four 
men.” 


The Sunday-school teacher had asked 
her class where God lives. One small 
boy replied “He lives in our bathroom.” 

“Why, Jimmy, what makes you say 
that?” 

“Well, every morning my pop stands 
in front of the bath room door and 
says, ‘God, are you still in there?” 
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More and more in the recent years 
» the emphasis in the automotive industry ° 
has been on driver comfort. This em- 
| phasis has caused the introduction of 
| automatic transmissions, power steering, 
' and finally power brakes, and is now 
causing their development i 


ases of the industry. 
ot the most important advances 


ver eae 
and was 


caused this trend, and just how does 
| power steering work? 

In order to give cars better riding 
characteristics, the passenger space in the 

' present day automobile has been placed 
farther forward, and the tires now used 
are of the large contact area, low pres- 
sure type. To overcome this added steer- 
ing resistance, the engineers have had to 
increase the steering ratio, that is, the 
number of turns of the steering wheel 
to the angular deflection of the wheels. 
However, the steering ratio of the stand- 
ard mechanical system is limited by sev- 
eral physical factors, among which is 
the diameter of the steering wheel. 
Power steering overcomes these factors 
and reduces the ratio much more than 
is conveniently possible with mechanical 
means, thus eliminating unnecessary 
“cranking” of the wheel. 

Also instrumental in the development 
of power steering are considerations of 
safety as well as comfort. When a tire 
blows out unexpectedly while driving 
with conventional mechanical steering, 
the full turning force is transmitted di- 
rectly to the steering wheel. However, 
with power-steering, as much as 80 per 
cent of the force is cushioned by the 
power unit.. This means that the driver 
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FINGER TIP 
CONTROL 


by Orval W. Clausen, M. E. ‘56 


The linkage type power unit, used in 
the beginning by Chrysler Corporation, 
proved to be not quite as good as the 
integral type unit. Almost all leading 
car manufacturers today use the inte- 
gral type unit. The following para- 
graphs discuss the differences in the two 
major types of power steering used 
today. 

The first integral type power unit, 
used in Chrysler products, has two main 
parts: the spool valve and the spool 
valve body or piston. The relative move- 
ment between these two parts, seldom 
exceeding (0.0025 inch, completely con- 
trols the movement of the wheels. 

When this integral type power unit 
is in neutral valve position, the open- 
ings between the valve and the piston 
are open and oil can flow through the 
unit quite easily at low pressure. The 
oil entering is divided equally on each 
side of the piston causing an equilibrium 
condition or no further movement of the 
wheels. 

When the steering wheel is turned, 
o very important things take place. 
the oil pressure is built up be- 


: openings between the valve 
ss. been restricted. Sec- 
ondly, the mOV@haag® the steering 


doesn’t suddenly find the wheel jerked 
from his hand, but that he can maintain 
control with a minimun effort on 
his part. ‘ 

80 per cg 


cutting 


ing —_ ‘ " 

linkage type. The oe type ce the 
valves and power cylinder incorporated 
with the steering gear, though the pump 
and reservoir are separate. The linkage 
type has the power cylinder, resembling 
a shock absorber, down beside the regu- 


in the cylinder or at the pitman arm. 
Each type has certain advantages and 
disadvantges which will be discussed 
more fully later in this article. 


driver stops turning the 
steering wheel, the valve is immediately 
held fixed; but the piston keeps moving 


RECIRCULATING BALL NUT 
FILLER PLUG 


UPPER PISTON ROD 


PP STEERING SHAFT 
FLEXIBLE COUPLING 


RECIRCULATING 
BALL WORM 
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SPOOL VALVE 
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CHRYSLER CORPORATION'S 


COAXIAL POWER STEERING 
FIGURE 4 


The new type of power steering unit vesd by Chrysler. Note the hydraulic 
reaction assembly which gives the driver the “feel” of the road. 
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Carl Vrooman, icing tunnel group 
head, studies hot-air cyclic de-icing 
test on wing séction of C-130 
transport. The tunnel has a 
temperature range of —40° F. to 
+150° F. and maximum air speed 
of more than 270 mph. 


New icing tunnel 
speeds thermodynamics 
research at Lockheed 


Designed to meet a constantly increasing volume of thermo- 
dynamics work, Lockheed’s new icing research tunnel now 
provides year ‘round testing in meteorological environments 
normally found only in flight. It is the first icing research 
tunnel in private industry. 


Lockheed thermodynamics scientists were formerly limited to 
testing time available at installations such as Mt. Washington. 
Now they are able to study in greater detail problems such as: 
thermal anti-icing; cyclic de-icing; various methods cf ice 
removal; distribution of ice; rate of temperature changes in 
aircraft components; thermodynamic correlation between lab- 
oratory and flight testing; and development and calibration of 
special instrumentation. 


C. H. Fish, design engineer assigned to the tunnel, 
measures impingement limits of ice on C-130 wing 
section. The tunnel has refrigeration capacity of 

100 tons, provides icing conditions of 0 to 4 grams 
per cubic meter, droplet sizes from 5 to 1000 microns. 


Thermodynamicist Ed Dean monitors main control 

panel in picture at left. Temperature, air speed, 
water flow rate, air pressure and other variables 
can be regulated independently. 


Ca reer Opportunities at Loc kheed B. L. Messinger, department head, analyzes test 


results with Thermodynamics Engineer E. F. Versaw, 
right, and Thermodynamicist Tom Sedgwick, left. 
The report was in their hands only two days after it 
was decided to conduct the test. 


Increasing research and development work on nuclear energy, turbo- 
prop and jet transports, radar search planes, supersonic aircraft and 
a number of classified projects offers engineers outstanding 
opportunity for creative work. 


This is true not only for men in thermodynamics but for Aero- 
dynamicists and Aerodynamics Engineers, Structures Research 
Engineers, Airborne Antenna Designers, Flight Test Analysis 
Engineers, Physicists in fields of optics and acoustics, Mathema- 
ticians, and almost every other type of engineer. 


You are invited to write for the brochure, “Your Future is Now” 
which describes life and work at Lockheed. Address E. W. Des 


Lauriers. 


LOCKHEED aircraFt CORPORATION 


surBANK CALIFORNIA 


under the pressure of the oil. However, 
this additional movement causes the re- 
strictions to open up again and equal- 
izes the pressure on each side of the 
piston. The piston then comes to a stop 
with no further turning of the wheels. 
Although this operation is explained in 
steps, it actually occurs almost instan- 
taneously because the relative movement 
between the piston and the spool valve 
is so slight. 

Another feature of Chrysler Corpor- 
ation’s power steering is the hydraulic 
reaction chamber. This chamber is de- 
signed to give the driver the “feel” of 
the road, small enough to reduce fatigue 
and yet large enough to eliminate the 
possibility of oversteering. Oversteering 
is an acute problem to the driver who 
has never before driven with power 
steering. 

Two important facts must be remem- 
bered when considering the operation of 
the hydraulic reaction chamber. First, 
the spool valve in the power unit itself 
is connected mechanically to the steer- 
ing wheel. The slightest movement of 
the steering wheel is transfered through 
the ball nut to the spool valve. Second- 
ly, the ball nut is connected hydrauli- 
cally to the upper piston rod. This con- 
nection is called the hydraulic reaction 
chamber. 

As the driver turns the steering wheel 
in such a way to cause the ball nut to 
move to the right, the ball nut pushes 
on the lower reaction ring and squeezes 
the reaction seal. Oil is at a low pres- 
sure because it is supplied from the main 
power unit, and the main unit Is in neu- 
tral valve position. However, as the 


pressure builds up in the unit, it also 
builds up in the chamber. This reduces 
hydraulically any forces that might be 
transmitted to the driver when turning. 
It should be kept in mind that any 
slight jar puts this system in action and 
that all the steps explained here occur, 
for all practical purposes, simultaneous- 
ly. 
The second integral type power steer- 
ing, used in General Motors’ products, 
acts a little differently from the other 
type. Instead of the unit helping the 
driver with the slightest amount of pull 
on the steering wheel, General Motors’ 
power steering doesn’t take effect until 
a pull of about three pounds is exerted. 
That means that the power booster does 
not come into action until the driver is 
really in need of it. It also means that 
the driver has the “‘feel’”’ of the road just 
as he would with conventional steering, 
except when turning or in an emer- 
gency. 

When the unit is in neutral valve 
position, the valve plungers hold the 
valve spool in a central position. This 
position allows oil to flow from the 
pump unrestrictedly through the unit 
and back to the reservoir. The pressure 
on each side of the piston is equal, and 
there is no movement of the piston or 
turning of the wheels. 

However, when the steering wheel is 
turned, the force overcomes the valve 
plunger, and th valve spool is pulled to 
one side or the other. This leaves just 
one path open to the oil and that is to 
one side of the piston or the other. The 
piston, connected mechanically to the 
sector gear, starts moving, thus turning 
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The power steering mechanism used by Chevrolet. Drawing shows unit 


in neutral valve position. 
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the wheels. As the driver stops turning 
the steering wheel, the valve plunger 
again overcomes the force and returns 
the mechanism back to neutral valve 
position. 

Power steering is rapidly becoming 
more than just an accessory. People are 
beginning to realize the hazard of driver 
fatigue and are trying to remedy it as 
much as possible. The number of acci- 
dents caused by driver fatigue can’t be 
exactly evaluated, but common sense in- 
dicates that it plays an important part. 
Power steering definitely is not in the 
gadget class—it is here to stay. 


The little fellow sat up in his nursery 
crib and called to the baby in the ad- 
joining crib: “Did you throw water 
into my crib?” 

“Not me.” 

“Hmm — must have been an inside 
job.” 

* * * 

Of all the ‘““Give me a sentence with 
a word” jokes we’ve heard, we give the 
prize to the lad that put effervescent 
and fiddlestick in one sentence. ‘Effer- 
vescent enough covers on your bed, your 


fiddlestick out.” 


The battleship was in port and visit- 
or was being shown around. The guide 
was explaining a bronze tablet on the 
deck. 

Guide: “This is where our gallant 
captain fell.” 

Visitor: “Well, no wonder, I damned 
near tripped over it myself.” 

Ist farmer: “Potato bugs ate my 
whole crop in ten days.” 

2nd farmer: “They ate mine in two 
days, then roosted in the trees to wait 
until I planted some more.”’ 

3rd farmer: “That’s nothing. Right 
now there’s a potato bug going through 
my books to see how many plantings 
I’ve ordered for next spring.” 

Sherlock Holmes: “Ah, Watson, I 
see you have on your winter under- 
wear.” 

Watson: ‘‘Marvelous, Holmes, mar- 
velous. How did you ever deduce that 2” 

Sherlock Holmes: “You forgot to put 
on your trousers.” 

This joke is dedicated to all the out- 
going seniors and to all the juniors who 
wish they were outgoing seniors too. 

One of our profs returned from lunch 
just recently in a very good humor, and 
he called the whole class together to 
hear a few of his latest finds. Everyone 
but one of the students laughed uproar- 
iously. “What’s the matter?” grumbled 
the prof. “Haven’t you any sense of 
humor ?” 

“I don’t have to laugh,” said the 
senior, “I’m leaving Friday anyhow.” 
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ON THE MOVE... 


—American Paint Journal November 1, 1954 


CHEMISTRY (B. S. Degree)— Opportunities in 
Nat'l. Starch To Build 


Vinyl Resin Plant : applied research, analytical work, product de- 


New York, Oct. 25.--Frank Green- . ° 
Se toident National Starch: Prod: velopment and customer technical service. 
ucts, Inc., announced that the com- 
pany has purchased a tract of land at 
Meredosia, Ill., for the construction of CHEMICAL ENGINEERING (B S Degree) — 
a second vinyl resin plant. This plant IY 
St ae eae, A Opportunities in production, process develop- 

The company plans to manufacture 
principally vinyl acetate polymers and 
copolymers at this new location. This 
expansion will permit National to be 
in a better position to supply these SALES(A. B. or B. S. Degree, including busi- 
widely used resins in the western mar- 
kets. 


ment and customer technical service. 


ness administration)—Opportunities in the field 


of industrial sales. 


Dr. W. V. Upton will interview 


Above— Recent news of National’s contin- 
ving expansion in the production of resins, on March 3 , UR Je¥s)- 
industrial adhesives and starches. 


STARCHES 


tf 
Conte »ouesives 


RESYNS® 


National Starch Products Inc., 270 Madison Avenue, New York 16, N. Y. 
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by Donnie Snedeker, M. E. ‘58 and Jim Piechocki, Aero ‘56 


MILLARD DARNALL 


Millard Darnall, associate editor for 
the Illinois Technograph, was born and 
raised in Minier, Ill. Being raised on a 
farm he became interested in Agricul- 
tural Engineering, and is now a second 
semester junior in that curriculum here 
at the U. of I. 

Millard was editor of the Minier 
High School newspaper, which gives him 
a good background for his present posi- 
tion on the Technograph. He is a mein- 


\\\ iy 
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MILLARD DARNALL 
ber of the American Society of Agricul- 
tural Engineers, and has worked hard 


on the Engineering open house. Starting 
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as a freshman, he has worked on the 
Technograph staff for two years. 


During the summer Mullard likes to 
experiment with farm machinery while 
helping his father with the farm. Next 
summer he is planning to work for the 
John Deere Farm Implement Company 


at Moline, III. 


Millard also has activities other than 
those pertaining to engineering. He is 
interested in sports and while in high 
school he was captain of the basketball 
team for two years. He now-is very 
active in Intramural sports. In his spare 
time ,which he hasn’t much of, he likes 
to listen to Dixie land music or play ‘t 
on his saxaphone. 

In addition to these activities, he» is 
president of Tau chapter of Delta Phi 
fraternity. This position requires a lot 
of time and carries a great deal of re- 
sponsibility. 

In spite of these many activities. Mul- 
lard has maintained a four point grade 
average in his first five semester at the 
University of Illinois. 


RICHARD BEMIS 


There is nothing more distinctively 
eye-catching than a blond with a crew- 
cut. But this is only one minor detail 
when it comes to evaluating the per- 
sonality of Dick Bemis, EE par excel- 
lence. Born in Flint, Michigan, in 
February 28, 1933, (“. .. Flint is the 
second largest auto city in the country,” 
proudly relates Dick) this very active 
electrical engineering student started his 
electronics career at the age of fourteen 
as a student in a fundamentals-of-radio 
course offered by the local radio ser- 
vice man. By this time he had already 
built the usual beginner’s crystal set 


and code practice oscillator. His keen 
interest in electricity was developed even 
further in high school where he took 
more courses in radio fundamentals. At 
the age when most young men are con- 
cerned chiefly with football and_base- 
ball, Dick was spending a great amount 
of time building and servicing electronic 
devices. All this, of course, done in ad- 
dition to his extra-curricular activities 
which even included a successful crack 
at the debating team along with a part 
time job in a supermart. After becom- 
ing sold on the idea of college, he de- 
cided to do it the Navy way, and hence 
applied for and received a four year 


RICHARD BEMIS 


U. S. Navy scholarship. From here on 
in he continued to advance. As a junior 
he was invited into the ranks of the 
EE Honorary, Eta Kappa Nu, and the 
engineering honorary, Sigma Tau. A 
short time later he became a member 


of Tau Beta Pi. 


At the present, this blond dynamo is 
engaged to a young school teacher from 
the Chicago area, who, incidentally, re- 
ceived her degree from the University 
of Illinois. Dick also occupies himself 
with such tasks chairman of the student 
branch of the AIEE and vice president 
of Eta Kappa Nu. But by far his big- 
gest job at the moment is the general 
chairmanship of Engineering Open 
House for*the’ Spring of 755. “8. . tne 
biggest and the best,” is the way he sums 
up his goal for the annual engineering 
extravaganza. 


Being a member of the NROTC 
unit at the U. of I., Dick’s summers 
have been filled with enjoyable cruises 
to such delightful spots as Scotland, 
France, Cuba, England, and Ireland, 
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Here’s what 
happens when 
you take a job 


with 


Dele 
PRODUCTS 


3 As a trainee you get into every 
conceivable phase of Delco’s engi- 
neering operations — engineering 
laboratory, plant engineering, draft- 
ing, sales, processing, standards, 
quality control. Additional assign- 
ments are often made in related 
departments for broader experience. 


If this opportunity interests you, sign up for the GM interview 
on your campus and ask for referral to Delco Products. For 
booklet detailing Delco’s engineering activities, write to: 


E. J. Bentley, Supervisor, Graduate Training 
Delco Products Division, GMC 


Dayton 1, Ohio 
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A CAREER WITH. 
GENERAL MOTORS 
Delco Products 
ENTRANCE > 


1 When you take a job with Delco 
Products, you start a career with 
General Motors—with a_ division 
known throughout the world as a 
leading manufacturer of electric 
motors, hydraulic shock absorbers, 
and many other products. 


4 Training completed, you'll be 
given a specific departmental as- 
signment. Progress can be made in 
product development, technical 


staff operations, sales, or in manu- 
facturing supervision—according to 
capacity for 


your interests and 
future development. 


a 
| 


2 You enter into a well-organized 
training program—a program spe- 
cifically designed to take full ad- 
vantage of your particular interests 
and abilities. You don’t just ‘‘go 
back to school.’’ Instead, you learn 
by doing, with top-flight supervision. 


5 With Delco’s policy of promo- 
tion from within, your opportunities 
for advancement are virtually un- 
limited. Not every trainee becomes 
a supervisor, but some go much 
farther. Many General Motors top 
executives today are “‘graduates”’ of 
Delco Products Division. 


DELCO 
PRODUCTS 


Division 
M General Motors 
Corporation 
GENERAL 
MOTORS 


Dayton, Ohio 


DAYTON OHIO 
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$50 Awards 


The Illinois Technograph is offering 
$50 prizes for the best staff article and 
the best non-staff article. 


GD veneee TION HELPS MAINTAIN 
5,000 M.P.H. SPEEDS IN WIND TUNNELS 


For testing aircraft at speeds up to 5,000 m.p.h., the 
National Advisory Committee for Aeronautics operates sev- 
eral large wind tunnels at Ames Aeronautical Laboratory near 
San Francisco. 

The energy expended in compressing the air to over 72 
pounds pressure would result in overheating and excessive 
water content, but for the special Frick cooling and condition- 
ing system illustrated. 

Whether your cooling problem involves special equipment 
and techniques, or standard components, Frick Company is 
prepared to provide the finest. Write today for literature 
and quotations. 


Entries must be 
1955. 


& x | 
Articles must be original, must per- | 


submitted before March 1, 


tain to engineering, and must be double 
spaced typewritten. 


PKG IS 


For details see the 


“DEPENDABLE oa iscsi SINCE 


The Frick Graduate Trane Course in Refrigeration and 
Air Conditioning, offers a career in a growing industry. 


NOVEMBER TECHNOGRAPH 
or call Don Kesler, 7-7085. (After 5.) 


which included memorable days in Paris 
and London. And what significant con- 
clusions does he come to as a result of 
these foreign excursions? ‘“The _ best 
place to be in is the United States of 
America,” he flatly states. 

It’s been a long time since that first 
crystal set, and as for the road ahead, 
it looks promising for this truly all- 
around individual. The ‘Technograph 
salutes engineer extraordinary — Dick 
Bemis. 


AL SHINER 


The guy with a camera in one hand, 
a slide rule in the other, and the ambi- 
tion to combine the two into a career 
is Al Shiner. 

Al, Chicago, editor of the Techno- 
graph, is a fifth semester ME. And, 
when he isn’t busy pounding on a type- 
writer, he finds time for the ASME, 
the Engineering Council, and the Ac- 
tivities Honorary Society. He also spent 
a number of semesters on the Pier Illini 
staff, acting first as photo editor and 
later as managing editor. 

With Al, photography is not only a 
hobby, but a paying profession as well. 
He has put himself through school with 
money earned in outside photography 
jobs. He spent four years on the “Her- 
ald American” as a copy boy and finally 
as a dark room technician. Last summer 
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Al was a sound operator for the Inter- 
national News Service. 


His journalistic interests won him the 
reputation for being the only boy to get 
an A plus in journalism at the Chicago 
Jewish Academy where he attended high 


ALLEN SHINER 


school. It was here that Al gained a 
great deal of his newspaper experience 
when he served as managing editor, 
make-up, photo, and sports editor on the 
school paper. For variety, he played 
first base on the school baseball team. 

When asked about himself, Al grins 
and gets a devilish gleam in his eye and 
says, “I wore braces on my teeth for 
five years, get dirty looks from the bar- 
ber who cuts my hair (a very short 
crew cut), want to use photography in 
engineering, and would like to earn 
$125 a week.” 


Demure Young Thing: “Oh, what 

kind of an officer are you?” 
Officer: “I’m a naval surgeon.” 
Demure Young Thing: ‘Dear, 


how you doctors do specialize!” 


dear, 


“Tl never forget the morning we 
first reached Niagara Falls,’ confided 
young Mrs. Jones. ‘““My husband’s face 
dropped about a mile.” ‘You mean to 
say he was disappointed?” asked her 
close friend incredulously. ‘‘Not at all,” 
Mrs. Jones assured her. “He fell over 
the rim.” 

* * * 

Everybody knows what a WAC is, 
but only the favored few know the 
meaning of a woc. It’s something you 
thwow at a wabbit. 
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Richard J. Conway, Lehigh ’51, selects 
Manufacturing Engineering at Worthington 


RICHARD CONWAY checks 
cutting tool with machinist 
before milling a pump casing. 


After completing his general training which brought him in 
contact with all departments, Richard J. Conway decided that 
manufacturing engineering was his field. He says, “I chose the 
Manufacturing Engineering Department after completing my 
general training at Worthington because as a graduate in In- 
dustrial Engineering I can learn the practical aspects of my 
field while applying theory I learned in college. 

“The personnel of this department work together as a team 
toward the solution of the numerous problems which arise 
daily. We have the cooperation of all other departments in the 
corporation in getting the necessary facts pertinent to the solu- 
tion of these problems. In the course of our day it may be 
necessary for us to meet the Plant Manager, Chief Engineer, 
Comptroller, several department heads, clerks, foremen, ma- 


FOR ADDITIONAL INFORMATION, sce your College 
Placement Bureau or write to the Personnel and Training 
Department, Worthington Corporation, Harrison, N. J. 


1.955 


chinists and many others throughout the company. 

“I have contributed to the solution of many problems han- 
dled by this department including metal spraying, machining 
procedures, purchasing new equipment and designating proper 
dimensions to obtain desired fits between mating parts. 

“T enjoy my work because I’m doing the work I want and 
my formal education is being supplemented with practical 
knowledge gained from the tremendous wealth of knowledge 
available to me at Worthington. I know from personal contact 
with many other departments in the Corporation that Wor- 
thington can and will find their young engineers a spot which 
will give them the same opportunities as have been afforded me.” 

When you're thinking of a good job, think high—think 


Worthington. 
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by Larry Kiefling, M. E. ‘56 


Tri-Sonic Wind Tunnel 


North American Aviation, Inc. began 
foundation work on a $5,000,000 wind 
tunnel today to test airplane and missile 
designs for the future at speeds up to 
three and one-half times the speed of 
sound. 

Expected to be one of the nation’s 
largest, privately owned wind tunnels, 
the facility will play a key role in solv- 
ing increasingly complex design prob- 
lems for swifter, more efficient airplanes 
and missiles. 

Large enough to test models up to 
four feet wide of airplanes and their 
major sections, the tunnel will provide 
basic data to guide North American 
design engineers and will be used for 
laboratory tests to new airplanes and 
missiles before they fly. 

Significantly, the tunnel is designed 
for rapid conversion to speed ranges 
below, equal and above the speed of 
sound. Most tunnels now in use are 
built for permanent operation in one of 
the speed ranges. North American engi- 
neers believe the company’s three speed 
tunnel will influence future design time. 

The facility’s test chamber will be 
seven feet square and 17 feet long. It 
will be the nation’s largest intermittent, 
blow-down type wind tunnel, with 
speeds produced by compressed air rush- 
ing from eight steel spheres. Each 
sphere will be 38 feet in diameter. 
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The tri-sonic tunnel will be the new- 
search facilities in the Los Angeles area. 
est of North American’s extensive *‘e- 
In use for several years have been a large 
sub-sonic test facility for exploratory 
work at low speeds and a supersonic 
wind tunnel with a small test chamber. 
Both played key roles in the develop- 
ment of the F-86 Sabre Jet series and 
the supersonic F-100 Super Sabre. 

This facility is scheduled for com- 
pletion in March, 1956. 


Electrolytic Cobalt 


As a result of improvements in re- 
fining techniques, The International 
Nickel Company of Canada, has initiat- 
ed production of electrolytic cobalt at 
its Port Colborne refinery. This is 
the first commercial production of elec- 
trolytic cobalt in Canada. 

Heretofore Inco’s entire cobalt output 
has been marketed as oxides and salts 
produced at its Clydach, Wales, refin- 
ery. Through its new process the com- 
pany makes available a high purity co- 
balt which is a fitting companion to 
its electrolytic nickel. This electrolytic 
ccbalt will be particularly valuable in 
the manufacture of alloys where high 
purity is advantageous. 

The electrolytic process for the pro- 
duction of cobalt was developed after 
extensive research and pilot plant studies 
by the company. 


Cobalt is one of 13 elements recoy- 
ered from the company’s Sudbury Dis- 
trict, Ontario, ores. Nickel, of course, 
is the principal product. The others are 
copper, platinum, palladium, ruthenium, 
iridium, rhodium, gold, silver, selenium 
and tellurium. In addition, Inco fur- 
nishes high quality smelter gas for con- 
version into liquid sulphur dioxide and 
normal smelter gas for sulphuric acid 
production. 


Resistor for Computers 


Production of a plug-in decade re- 
sistance unit for use in analog-computing 
equipment, circuit developments and 
specialized work in electrical engineering 
laboratories has been announced by 
"Telex, Inc., national manufacturers of 
hearing aids and electronic components 
in St. Paul, Minnesota. 

Trade-named GEDA and _ designed 
by the Goodyear Aircraft Corporation 
and Telex, the unit was miniaturized 
in the Telex laboratories through the 
use of printed circuitry. Size of the 
original unit was miniaturized by half. 
A clear plastic band has been substituted 
for the GEDA label in the photo to 
show the interior. 

Units are available in four stock 
types—with maximum resistance value 
of 1 and 10 megohms and 1 and 10 
kilohms—but can be built to other spe- 
cifications if desired. Set resistance value 
to 1% tolerance is shown on the unit’s 
three dials, with the top dial controlling 
a potentiometer which permits the unit 


This resistance 


miniature decade 
unit was designed for use in mod- 
ern analog computing equipment 
and electrical engineering labora- 


tories. It is now in production. 


to be set to within 0.1% of any range 
value using a suitable resistance bridge. 
Each dial has raised knurling along one 
edge for ease in setting. 

Housed in a lightweight plastic cylin- 
der, the unit has an overall length of 
4” and a diameter of 114”. The unit 
is equipped with a jack at the top and 
two banana plugs at the bottom; plugs 
are on standard 34” centers. Two raised 
plastic pads on the shoulder of the unit 
may be roughened with emery cloth for 
temporary pencilled recordings of the 
resistance value. 
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= KE We know—because, over a period of 
years, many of them have come with Square D, 
direct from these nine schools. The vast majority are 
still with us—growing and prospering in the 


constantly expanding electrical field. 


This year and every year we'll be visiting these 

same nine schools—looking for additional electrical, 
mechanical, industrial and general engineering talent. 
We’ll interview hundreds of men to get a dozen. 

The standards are high—the opportunities great. 
Why not let us tell you more about Square D 

and what we have to offer? 


Mail the 


Square D Company, Dept. SA 

6060 Rivard Street, Detroit 11, Michigan 
I’d like a copy of Square D’s brochure, 

“Your Engineering Career”’ 


We'd like to send you a brochure, 
“Your Engineering Career.”’ It gives the simple rules 
to follow in selecting an engineering career. 


Name. 
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Industrial Research Reactor 


The first nuclear reactor for indus- 
trial research will be established at Ar- 
mour Research Foundation of Illinois 
Institute of Technology, Chicago, it was 
disclosed today by Dr. Haldon A. 
Leedy, Foundation director. 

By offering direct benefits to industry 
through a new research tool, the pro- 
posed reactor promises to be a major 
advance in the technology of the Chica- 
go area. Plans for the reactor — or 
“atomic pile” — are being submitted to 
the Atomic Energy Commission for con- 
sideration of the design, building plans, 
and schedule of operation. 

Chicago area industries will join the 
Foundation in financing the reactor and 
associated equipment, which will cost 
approximately $500,000. The reactor 
will be housed in a new 8,000-square 
foot building on the Illinois Tech cam- 
pus. 

The proposed reactor, designed for 
50,000 watts, is specifically a highly 
flexible neutron and gamma source, and 
is not intended for research on reactors 
themselves or for the generation of elec- 
trical power, according to Dr. Richard 
F. Humphreys, manager of the physics 
research department, who is director cf 
the project. 

The reactor will permit investiga- 
tions into such fields are: sterilization 
of foods and drugs; high polymer studies 
of the structure of plastics, rubber ane 
similar materials; glass and ceramics 
wear and friction studies; the eon. 
ment of metals and alloys, and medical 
techniques for diagnosis and therapy. 

At present, there is only one reactor 
not devoted to AEC work—a 10,000- 
watt reactor at North Carolina State 
college. At least three more are being 
planned for educational and college re- 
search, but the Armour Research Foun- 
dation reactor is the first directed 
toward industrial research. 

Surrounded by 2,500 square feet of 
working area to accommodate experi- 
mental set-ups, the reactor will possess 
a maximum of ports and a large thermal 
column for convenience in irradiation 
and other uses. 

The reactor room will be a gas-tight 
steel tank, approximately 60 feet in dia- 
meter, and 25 feet high. It will be adja- 
cent to laboratories for handling and 
storing radioactive material and _ for 
conducting nuclear research. 

Sponsored reasearch will be subject 
to no security classification, no compe- 
tition from military applications, no se- 
crecy of any kind other than that called 
for in the protection of the individual 
sponsor’s programs. 

Fuel for the reactor will be obtained 
from the Atomic Energy Commission 
on “extended loan,” as required by law. 
The fuel will be granted only after care- 
ful inspection by the AEC. 
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Armour Research Foundation will as- 
sume about one-third of the investment. 
Industries in the Chicago area are being 
invited to participate in the construc- 
tion of the facility with subscriptions of 
$20,000, for which they will receive a 
number of benefits. 

The reactor will make possible: 

1. Production of short-lived radioiso- 
topes that would be impractical to pro- 
cure from distant government labora- 
tories such as Oak Ridge. 

2. Neutron activation, a new and 
powerful technique used for the most 
sensitive chemical analysis known. By 
this method, wear studies, nondestruc- 
tive testing, and other difficult studies 
now become possible. 

3. Neutron diffraction for use in 
structure analysis that exceeds standard 
x-ray techniques. 

4. Radiation-induced effects in plas- 
tics, glasses, organic systems, and cer- 
tain metallic alloys. 

5. Studies on the effects of radiation 
on biological and chemical systems. 

An extensive research program will 
be conducted by the Foundation on prob- 
lems of specific interest to the partici- 
pating industries. Results of this re- 
search, including any inventions that 
may arise, will be made available to the 
participators. 


Power Transistor 


A combination of mounting and physi- 
cal design has made possible the one- 
watt rating of this new germanium pow- 
er transistor, now in pilot production 
by the Westinghouse Electronic Tube 


Division. The black, ribbed surface pro- 
vides cooling capacity for. the one-watt 
collector dissipation rating. Additional 
cooling is accomplished by fastening the 
unit in thermal contact with the chassis 
as shown. 

The new pnp-type transistor (2N71) 
will be applicable to any low-frequency 
circuit, such as class A amplifiers, where 
output power is desired. 


A young school teacher said to her 
best student, aged seven, “Tommy, if 
I lay one egg on the table and two on 
the chair, how many will I have alto- 
gether?” ‘Personally,’ answered Tom- 

, “I don’t think you can do it.” 


~ “Miss Jones,” said the science profes- 
sor, “would you care to tell the class 
what happens when a body is immersed 
in water?” “Sure,” said Miss Jones, 
“the telephone rings.” 

A bachelor skunk visited a newly mar- 
ried pair of skunks and was surprised 
to find an extra bed in their room. 
When questioned, they explained, “We 
are expecting a little stinker in the 


spring.’ 
The English barmaid was a flirtatious 
piece, and the tall, sunburned Texan 
private was right down her alley. The 
MP had ieft the bar for a moment, and 
the barmaid cuddled up to the Texan, 
and murmurred, “Here’s your chance, 
big boy.” “You said it,” agreed the 
private enthusiastically—and drank the 


MP’s beer. 


New one watt pnp type Germanium power transistor 
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How to beat shock loads 
in a big dragline 


Imagine the shock loads put on this big dragline’s 
intermediate swing shaft when the cab, the boom 
and an 8-yard load of dirt being swung through the 
air are suddenly stopped and the direction reversed! 
Engineers solved this problem by specifying 
Timken® tapered roller bearings. Timken bearings 
not only take radial and thrust loads in any combi- 
nation, they alsoassure long, trouble-free operation. 


Why TIMKEN’ bearings have 
high load capacity 


This cross section of a Timken tapered roller bearing 
illustrates one reason why Timken bearings do sucha good 
job under heavy load conditions. Notice that there is full 
line contact between the rollers and races. It’s this full line 
contact that distributes the load over a wider area, gives 
Timken bearings their extra load-carrying capacity. 


Want to learn more about 
bearings or job opportunities? 


Some of the engineering problems you'll face after 
graduation will involve bearing ap- 
plications. For help in learning more 
about bearings, write for the 270- 
page General Information Manual 
on Timken bearings. And for infor- 
mation about the excellent job op- 
portunities at the Timken Company, 
write for a copy of “This Is Timken”’. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. 


TIMKEN | 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @) AND THRUST —O- LOADS OR ANY COMBINATION WX 


ANUARY, 1955 55 


aN 


ozAWO 


TECHNOCRACKS 


“T don’t get it,” said one pretty girl 
as she divested herself of her under- 
garments. “I tell the doctor my sinus 
is bothering me and he asks me to strip.” 
A naked redhead with a satchel on her 
lap replied, ““My case is even more puz- 
zling. I’m here to tune the piano.” 


Then there is the story of moron 
answering the telephone. ‘““What is it?” 
asked the moron. “It’s a Long Distance 
from New York,” replied the operator. 
“TI know it is,’ said the moron, and he 
hung up. 

* 


*% 


A chemistry professor chalked a for- 
mula HNO,, on the blackboard. Then 
he wheeled about and pointed a finger 
at the sleepiest member of the class. 
“Tdentify that formula,’ he demanded 

“Er, ah,” stalled the unhappy stu- 
dent, “I’ve got it right on the tip of 
my tongue, sir.” 

“In that case,’ said the professor 
softly, “you'd better spit it out my boy. 
It’s nitric acid.” 


Then there is the story about when 
Calvin Coolidge was in the Massachu- 
setts legislature, another member asked 
him whether the people where he came 
from said, A hen lays, or a hen lies.” 

“The people where I come from,” 
replied Mr. Coolidge, “lift her up to 


” 


see. 
*. % * 

A Scotsman leaned against a mid- 
town bar holding his stomach and moan- 
ing piteously. “Sick?” asked the sym- 
pathetic stranger who stood next to him. 

“Verra, verra sick,” said the Scots- 

iss C bs ’ ” 
man. “I am afraid I’ve got yoors. 

“What’s ‘yoors’?” asked the stranger. 

The Scotsman brightened immediate- 
ly. ““Make it a scotch and soda,” he said. 
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Two veterans of World War One 
met in Baltimore. ““Remember that salt- 
peter they used to put into our food in 
Camp Lee in 1918?” asked one. “I sure 
do,” said the other. “It’s starting to 
take effect now,” mourned the first. 


There once was a young lady named 
Maude 

A sort of society fraud. 

In the parlor, tis told 

She was distant and cold 

But on the veranda, my Gawd. 

or 

Little Willie wrote a book 

Woman was the theme he took. 

Woman was his only text. 

Aint he cute? He’s oversexed. 

or 

Said an ape as he swung by his tail 

to his children, both female and male. 

“From your offspring, my dears, 

In a couple of years, 

May evolve a professor at Yale.”’ 

Billy (the college man): What are 
you doing wearing that I sweater? Don’t 
you know that you wear it only when 
you have made the team. 

Milly (soft spoken college girl) :— 
Well? 

* *  & 

That reminds me of the story of the 
little boy who had just gotten a pen 
friend from Holland. He was so happy 
about it, that when he came home that 
night he said cheerfully, “Guess what 
Mom? I got a girl in Dutch.” 

A sign in front of a shoe repair shop 
pictured styles of rubber heels and a 
beautiful girl who was saying. “I’m in 
love with America’s number one heel.” 
Underneath in small feminine headwrit- 
ing someone had added, ‘““Too bad sister, 
I married him first.” 


A bouncer in a Bowery saloon threw 
a free-lunch moocher out on his ear four 
times running, but the undaunted victim 
kept staggering back for more. A cus- 
tomer watched the performance with 
unflagging interest, and finally tapped 
the bouncer on the shoulder: “Know 
why that bum keeps coming back in?” 
he observed. ‘““You’re putting too much 
back spin on him.” 

She: I saw a Texas Ranger carrying 
two rifles. 

He: That’s nothing. I saw a cowgirl 
packing a pair of 38s. 

sie * % 

Here is one about a venerable psycho- 
tic patient on Welfare Island who 
‘spends her entire time reading the Bi- 
ble. She explains, “I’m cramming for 
the finals.” 


A young engineer was out teaching 
his younger wife to drive, when sud- 


denly the brakes failed. ““What shall I 


do?” screamed his wife. “Brace your- 
self,” he said, “and try to hit something 
cheap.” 


Two young coeds met for lunch dur- 
ing the last vacation: They hashed over 
clothes for a while until the topic came 
around to marriage. “I hear that your 
boyfriend graduates from law school this 
June. I guess you will get married then.” 
“Oh no,” replied her friend, “I want 
him to practice for about a year first.” 

A dog and a cat became embroiled in 
a street corner fight, and a big crowd 
gathered to watch. One unruly spectator 
suddenly whipped a gun out of his poc- 
ket and shot the dog. A policeman heard 
the report and came running on the 
double. The killer threw his gun to the 
ground and appealed to the crowd. 
“Don’t say a word to the cop. He'll 
think the cat did it. 

She: I nearly fainted when the fel- 
low I was out with last night asked 
me for a kiss. 

He: Baby, you are gonna die when 
you hear what I have to say. 

“Now, boys,” said the Sunday School 
teacher, “if we are good while on earth, 
when we die we will go to a place of 
everlasting bliss. But suppose we are bad 
what will become of us?” 

“We'll go to the place of everlasting 
blisters,” answered a small boy at the 
bottom of the class. 

Once a young college femme wrote 
the editor of a correspondence column, 
“T am only 19 and I stayed out till two 


the other night. My mother objects. Did | 


I do wrong?” 
The answer published in the paper 
next day: “Try to remember.” 
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